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Introduction

This book is about the future technological leadership in China, where it will come from and how it will be created. It focuses on the information telecommunication sectors of the industry conventionally known as ICT, or information communication technology, one of the most dynamic and globalizing industries of the world.1 It challenges the common view that foreign multinational corporations (MNCs) and foreign markets are the driving forces behind technological progress in China. Rather, it argues that the combination of one of the world’s largest technology markets and China’s export industry is fueling powerful synergetic technological development there. The future leaders of China’s technological industry may well come from China’s indigenous companies. Though technologically inferior to cutting-edge MNCs, these companies are favorably positioned to learn from MNCs and to access China’s market. Some of them have grown into serious competitors of MNCs in China in a very short time and have even extended their reach internationally.

This book also seeks to readdress the lopsided emphasis in the post-1980 developmental literature that emphasizes export as a superior path of technological acquisition. China’s synergetic model of development, which involves a synchronization between export upgrade and import substitution in sectors and timing, has created opportunities for competitiveness and innovation for the most able domestic firms.

The book holds up Beijing’s Zhongguancun (pronounced “joong-gwan-tsun”)—ZGC hereafter—region as a microcosm of the forces at play in China’s technological development. The story of ZGC illustrates how generations of China’s most competitive technological firms were born, how they forged connections and competitive strategies with MNCs, and how they have responded to the expansion and increasing sophistication of the Chinese market and the ever-growing forces of globalization. In the meantime, the story also reveals the uneasy co-evolution of the entrepreneurial endeavors and China’s regime governing science and technology. ZGC companies have played a leading role in the remarkable institutional makeover of China’s technological sectors and will continue to do so in the future. The book tracks the development of ZGC and draws parallels and differences between it and the more established technological regions in advanced countries.

By focusing on ZGC instead of China’s export-oriented southeast coast, this book seeks to show the intersections of domestic and export activities in learning technology and building competitiveness rather than attributing those to the exports alone. I view export upgrading and import substitution of foreign products not as alternative strategies, as they are frequently treated in the development literature, but as two distinctive processes that produce dynamic conjunctions, which in turn generate favorable conditions for indigenous companies. This approach allows us to see the importance of domestically accumulated expertise as well as the interdependency between domestic firms and MNCs. Given that there is a limit to how much advanced countries can consume, and thus a limit to export-oriented strategies, and given that the ultimate goal of development should be the achievement of higher living standards driven in part by high levels of technological consumption within the less developed countries rather than forever catering to the needs of the most affluent global consumers, this shift in focus is long overdue. And with the emergence of a vast and expanding consumer market in China, this becomes all the more important.

The book also expands the discussion from privileging the Chinese state in shaping technological discourse to considering the roles of an evolving quadrangle system of innovation consisting of state, multinational corporations (MNCs), local firms, and universities and research institutes in the region. Each of the four is a reflexive actor in a system characterized by changing policy frameworks and the growing influence of globalization. By moving away from a state-centered approach—common to many studies on China—the book showcases the power of competition, conflict, synergy, and learning among the multiple technological actors within a regional context.

I collected data from governmental and nongovernmental sources inside and outside of China, but this book relies on official statistics only to a limited extent. It mainly draws on my field observations, firm surveys, and interviews, as well as documentary research, since the mid-1980s. I experienced the emergence of the ZGC area firsthand, having attended high school, college, and graduate school there between 1979 and 1989. More than a decade later, I spent 19 months doing fieldwork in Beijing between September 2000 and June 2001, between January and July 2005, and again in the summers of 2006 and 2007. I interviewed more than 120 company executives, industry journalists, and officials in the government, universities, and nongovernmental organizations in Beijing. The size of the firms I studied varied greatly, from the largest technological firm in China to software companies with about a dozen people. Their origins include Chinese, American, and Taiwanese companies, among others. Most executives I interviewed were vice presidents of their companies or higher. The interviews, which usually lasted between one and two hours, inquired into the history of the firms, their technological development and key technology sources, their subcontracting relationships, and their interactions with other firms or organizations, especially MNCs, local research institutions, and governments. I found that although getting interviews was no easy matter, the firms and organizations were surprisingly open and candid.

I also gathered data on the Internet, primarily through Chinese ICT trade magazines and websites. Fortunately, China’s Internet information on the ICT sector is arguably more developed than that available on all other sectors, with many journals and reputable websites reporting on the industry, including Sina.com ([image: e9781461644514_i0008.jpg]), Sohu.com ([image: e9781461644514_i0009.jpg]), and www.ccw.cn ([image: e9781461644514_i0010.jpg]). China’s two best ICT trade journals, CEO & CIO China (IT [image: e9781461644514_i0011.jpg] [image: e9781461644514_i0012.jpg]) and IT Times Weekly (IT [image: e9781461644514_i0013.jpg]), provide insightful coverage of the industry. Many Western readers are familiar with China’s Internet censorship, which has received considerable attention in the media. While censorship is clearly a feature of China’s Internet coverage, it is confined to a number of sensitive and controversial political areas. Generally speaking, it does not extend to the economic sphere. Indeed, Chinese industrial journalists have been extremely aggressive in writing provocatively on China’s technological policies and the activities of Chinese firms. Many make sharp criticisms and show little fear of controversy. The multiplicity of ICT information outlets provides wide access to news and informed commentary. One only wishes the same could be said for other areas of China’s economy or society.

Readers of this book will frequently encounter the term minying ([image: e9781461644514_i0014.jpg]) firms. It is commonly used in China but defies easy definition in the Western context. Some authors refer to minying enterprises as nongovernmental firms (Lu 2000; Segal and Thun 2001) since they are established outside either central or local government budgetary channels (Lu 2000, 12). Others call them new technology firms (Gu 1996; Suttmeier 1997) in reference to their commercial nature and technological specialization. In an extensive discussion of minying high-technology firms, Segal (2003, 39–42) suggests that they include various ownership structures and thus are not strictly private firms. The state holds a controlling interest in 20 percent of minying firms, making them guo-you minying ([image: e9781461644514_i0015.jpg]) firms, that is, state-owned, people-run companies. What unites minying firms is their market orientation and autonomy from the direct supervisory power of the Chinese government (Segal 2003, 41). ZGC is home to many minying high-tech firms, which are the companies this book focuses on.

A few words on structure: chapter 1 explains the theoretical framework of the study. It takes issue with conventional wisdom on East Asian technological development, rooting ZGC’s growth in the synergetic development of China’s market growth and the upgrading of its export capacity. It also characterizes ZGC’s regional innovation system as an evolving set of relations among four actors: the state, MNCs, local firms, and research institutes, as opposed to being state dominated. It argues that a regional scale of analysis can reveal the structure and relationships of the technological actors and helps to decode the “secrets” of the region’s innovative power. Chapters 2 to 4 follow the chronology of ZGC from 1950, while concentrating on its development since the mid-1980s. Chapter 2 outlines the institutional lineage of China’s science and technology establishments since the founding of the PRC (People’s Republic of China) and the birth of new types of technological enterprises in ZGC in the mid-1980s. The chapter shows the historical context of emerging minying firms, their resources, and institutional limitations. Chapter 3 discusses the impact of trade liberalization in the 1990s on ZGC’s development, the domination of foreign MNCs, and the opportunities for technological learning. With a detailed account of Lenovo, China’s largest personal computer (PC) company, this chapter highlights the deficiency of MNCs in developing China’s PC market. Lenovo was the first example showing the success created by China’s synergetic model of import substitution and export industry. Chapter 4 describes the realignment of the technological landscape in Beijing due to the Internet revolution. The Internet has ushered in a new era by opening the way to more internationally connected entrepreneurs. Though a service industry requires no manufacturing base for export, the Internet entrepreneurs demonstrated strikingly similar tendencies to the earlier PC manufacturing companies in assembling foreign technology to serve the domestic market. Meanwhile, the perceived risk and uncertainty of governmental regulation deterred mainstream foreign companies from entering into Internet activities in the early stage in China.

Chapters 5 to 8 are organized by topic to analyze the changes of particular sets of relationships within the quadrangular innovation system. Chapter 5 discusses labor force characteristics in ZGC, inter-organizational networks around Chinese domestic firms, and the relationships of such firms to research institutes, the state, and one another. It highlights some of the region’s major institutional strengths and defects in encouraging innovation. Chapter 6 focuses on the roles of MNCs in ZGC at the beginning of this millennium. In particular, it explores the dynamic competition and collaboration between local firms and MNCs. It also describes the entry into ZGC of MNCs specializing in technology services. Chapter 7 focuses on the role of technology firms founded by overseas returnees. These firms are a hybrid between local firms and MNCs with unique resources, networks, and innovative potential. They again show that China’s most promising innovative areas are tied to the intersections between heavy domestic demands and mature export capacity. Chapter 8 analyzes the motivations and practices of the Chinese state and Chinese firms in creating national and international technological standards in the ICT sector. Controversial internationally, the creation of such standards illustrates the logic and difficulties of state/enterprise relations in ZGC. It suggests that the growth of China’s market and domestic enterprises under the import-substitution and export model have reached a point where contemplating national standards starts to make sense. The chapter outlines some prerequisites for making China’s national standards viable and examines empirical cases involving ZGC firms. In the concluding chapter, I summarize the lessons of ZGC for developing countries. I also respond to the concerns expressed by some Chinese nationalists who argue that dependence on foreign technology is detrimental to China and also to the concerns on the part of the United States on the implications of China’s ascendance in technology.

NOTE

1
The information communication technology sector is defined by the World Bank as consisting of hardware, software, networks, and media for the collection, storage, processing, transmission, and presentation of information (voice, data, text, images) (World Bank Group 2003, 1). Under the Chinese classification system, the following sectors are considered ICT: telecommunication equipment, computer and other electronic equipment manufacturing, electronic information equipment sales and leasing, electronic information communication services, and computer services and software (National Bureau of Statistics, GB/T 4754-2002). Many services focusing on the ICT industry, such as venture capital, consulting firms, legal offices, and so on, may not be part of the official Chinese statistics on the ICT industry. Accordingly, I will include data from other sources.
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Making Silicon Valley in China

Zhongguancun

 


 


 


On December 8, 2004, IBM announced that it was selling its personal computer (PC) business to focus on the more lucrative corporate server and technology service sectors. While IBM’s sale had long been anticipated, the buyer startled many industry observers. “Lenovo who?” questioned the New York Times in a headline in the business section (Barboza, Bradsher, and Markoff 2004). Virtually unknown in the United States, Lenovo had been China’s largest PC company since 1997.

On February 15, 2006, a high-profile congressional hearing on the business practices of some of America’s largest Internet firms was held in Washington. Congressional representatives grilled Microsoft, Google, Yahoo!, and Cisco executives for their alleged assistance to the Chinese government in censoring Internet content in China. The executives insisted that they had to follow Chinese law and that their presence in China benefited the flow of information overall (Zeller 2006). It is a safe bet that few, if any, of the congressional representatives had ever surfed China’s Internet. If they had, they would have known that the American Internet firms were not market leaders in China. Rather, they were followers. The desire of these companies to expand their presence in China—which boasts the world’s second-largest Internet population—even at the expense of offending U.S. politicians or public, is thus not hard to understand.

For more than a decade, China has been known as the provider of the largest low wage labor force for the global technological industry. The episodes above, however, illustrate two other less appreciated features of China’s technological sectors: competitive domestic firms and a vast and growing domestic market. While the Western business world is full of enthusiasm about a Chinese market that they hope to dominate, few studies have examined how this market may affect the technological competence and business competitiveness of indigenous companies. Beijing’s Zhongguancun (ZGC) provides an ideal site to study this question since the region is not only the most important center for the Chinese high technological industry but is also dominated by indigenous companies serving the domestic market. The growth and competitiveness of China’s own technological companies may eventually create a more lasting impact on the future global landscape than China’s vaunted labor force.

WHAT IS ZGC?

Nestled in the northwest part of Beijing and home to many of China’s most prestigious universities and research institutes, ZGC is known as China’s Silicon Valley (see figure 1.1). In 2002, Newsweek selected ZGC as one of the world’s newest cultural meccas. ZGC was “a high-tech incubator” and “the most frenetic neighborhood in Beijing, perhaps all of China,” Newsweek observed (Piore et al. 2002).

[image: e9781461644514_i0016.jpg]

Figure 1.1 China’s Silicon Valley.



That wasn’t always the case.

1982

Right outside the eastern wall of Peking University stood an indoor market where students bought all sorts of inexpensive produce and supplies. One could use extra food ration coupons here to pay for eggs or socks as well as other sundries. Coupons would then be sold to villagers who came to work in the city but who were ineligible for the subsidized food that urban households could receive with the coupons. Trivial as they were, these commercial transactions marked the first signs of free market exchanges by the otherwise segregated universities, many of them located at the heart of ZGC.


1988

ZGC became known as the “Electronic Street” ([image: e9781461644514_i0017.jpg]), as the storefront along the section of the main thoroughfare—Baiyi Boulevard ([image: e9781461644514_i0018.jpg])—was occupied by a multitude of companies selling computer hardware and software. These companies started in the mid-1980s. Most of them were spin-offs from universities and the nearby Academy of Sciences. They were the first wave of so-called minying ([image: e9781461644514_i0019.jpg], people-run) enterprises, comparable to autonomous profit-seeking companies. They specialized in trading computer parts and software but also sold things like office supplies and furniture. Some of the college students, especially those majoring in computers or electrical engineering, found part- or full-time jobs in these companies rather than accepting state job assignments. A few even founded their own companies. The original indoor market had now begun to yield space to computer accessories. Food coupons were eliminated because of China’s economic reform, but inexpensive electronics continued to draw students. In rudimentary ways, ZGC had begun to symbolize China’s commercially oriented technology industry. The rich human resources in ZGC had found a fresh outlet.


1999

Beijing’s worst traffic congestion routinely occurred on Baiyi Boulevard, which had been widened more than once and renamed Zhongguancun Boulevard ([image: e9781461644514_i0020.jpg] [image: e9781461644514_i0021.jpg]). The indoor market had long disappeared. Along the congested street, construction was everywhere as the residential area at the core of ZGC was turned into a business district. Investment there was estimated to exceed the cost of building the Three Gorges Dam, the largest hydroelectric dam in the world. Scattered office towers were erected along the boulevard, and large indoor computer wholesale markets occupied the ground floors. Billboards for new Internet companies were everywhere, along with Internet cafés catering to college students. That year ZGC received its official designation as a “science park” from China’s central government. Chinese media predicted that ZGC would lead China into a technology age in the new millennium.


2005

Eight-lane highways, vertical intersections, slick office high-rises, and commercial plazas had completely replaced two-story storefronts in the core of ZGC. Corporate signs from America, Europe, Japan, and China flashed atop the high-rises. Computer wholesale markets were still vibrant but increasingly overshadowed by other technology companies and financial institutions. ZGC had extended far into the northern suburbs of Beijing, with clusters of high-tech parks dotting what had been farm fields. Many once-famous companies along “Electronic Street” were replaced by abundant new upstarts, but a few original ones had grown into some of the largest technology companies in China—and the world.

Over a span of 20 years, ZGC had been transformed from a quiet suburb designated for scientific research and higher education into a bustling hub of high-tech business and research and development (R&D) labs (Francis 1997). By 2005, the area hosted over 17,000 certified new technology enterprises; nearly 60 percent were in information communication technology (ICT) or related sectors.1 Figure 1.2 shows four major indicators of ZGC growth from 1988 to 2004 in numbers of firms, employees, gross revenue, and government tax income. Although the patterns are somewhat different, all show significant growth, especially after the late 1990s.

ZGC is a different kind of technological region from the more familiar booming export-oriented urban hubs in China, represented by Shenzhen and Shanghai in the south and central coast. Shenzhen and the surrounding area, Dongguan, have developed since the 1980s into China’s first special economic zone, hosting China’s earliest and one of the largest clusters of information communication and technology companies. Some of China’s most successful high-tech firms, such as Huawei, are located there, though the vast majority specialize in labor-intensive assembly for export. Shanghai and its environs, such as the city of Suzhou, emerged in the 1990s as a new center of high-tech production. It attracts more capital-intensive and higher-end manufacturing establishments, such as those making notebook computers and semiconductors, than Shenzhen. Multinational companies (MNCs) from the United States, Europe, Japan, and Taiwan play dominant roles in both Shenzhen and Shanghai. The majority of foreign investments there have targeted export markets, although in recent years investors have paid growing attention to China’s rapidly growing domestic market (figure 1.3).

[image: e9781461644514_i0022.jpg]

Figure 1.2 Growth of Zhongguancun Science Park (1988–2004).


Source: ZGC Administrative Committee, Zhongguncun Science Park Annual Report, multiple years ([image: e9781461644514_i0023.jpg] [image: e9781461644514_i0024.jpg]).



ZGC, on the other hand, has always been dominated by domestic technological firms and driven by the domestic market, although foreign MNCs also enjoy a strong presence there. Besides Lenovo, many of China’s well-known ICT companies are found in ZGC: Baidu ([image: e9781461644514_i0025.jpg]), China’s leading Internet search engine company; UFIDA ([image: e9781461644514_i0026.jpg]), China’s largest privately owned software company; Founder ([image: e9781461644514_i0027.jpg]), China’s largest digital media company; Datang ([image: e9781461644514_i0028.jpg]), one of China’s largest telecommunication solution companies; Aigo ([image: e9781461644514_i0029.jpg]), China’s leading portable storage and digital entertainment product maker; and Sina.com ([image: e9781461644514_i0030.jpg]) and Sohu.com ([image: e9781461644514_i0031.jpg]), two of China’s most popular Internet portals.2

Despite its prominence in China and pronounced global ambitions, ZGC remains an international enigma. Its origin in the centrally planned economy and its location in China’s capital invite skepticism over whether it is able to compete with vibrant innovative centers in mature capitalist economies such as California’s Silicon Valley (Cao 2004). In essence, ZGC represents an audacious experiment by a late-industrialized country. China is not content with being simply a labor-intensive manufacturing workshop for foreign MNCs. Nor is it satisfied with technology acquisition and upgrading through a gradual process, through the export commodity chain, as some Southeast Asian countries have done. While that process is running its course in coastal China, China hopes that its enormous and fast-growing domestic market will also propel its best-endowed regions directly into the innovative technology field while being open to MNC investment and competition. ZGC thus was designed as an incubator to create globally competitive technological leadership.
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Figure 1.3 Number of ICT companies in the five most concentrated regions in China. (The total numbers are the sum of companies in the following six sectors: computer equipment manufacturing, telecommunication equipment manufacturing, electronic parts manufacturing, telecommunications, Internet services, and computer services and software. The numbers are tabulated by the National Bureau of Statistics of China based on the Economic Census in 2004.)


Source: National Bureau of Statistics of China, China Economic Census, 2004.



Judging from its track record so far, ZGC has been relatively successful, though it is still far from reaching its ultimate goal. As one of China’s 53 national-level high-tech zones, ZGC generates about one-seventh of their total revenue (ZGC government website). About a quarter of the companies in the region derived more than half of their revenue from technology sales.3 Of 25 Chinese technology companies listed on NASDAQ by 2005, 13 were located in ZGC.



ZGC AND THEORIES OF TECHNOLOGICAL DEVELOPMENT

If viewed through the most influential theories of East Asia technological progress, ZGC would appear to be an outlier. From Schumpeter onward, most theorists have agreed that technological changes constitute the most fundamental driving force in the advancement of societies (Castells 1996; Malecki 1991; Nelson 1996). Yet the overarching question of how those changes occur under systems other than mature capitalism has not been formulated clearly. In the last three decades, the experiences of East Asia, particularly Japan, South Korea, and Taiwan, have inspired two theories of development.

The first holds that technological progress in newly industrialized countries is more likely to be achieved through a learning process consisting of borrowing, adapting, and improving upon foreign designs rather than through frontier innovation involving formalized R&D (Amsden 1989; Cumings 1987; Hobday 1995, 2001; Kim 1980). Export industries are thus the best catalyst and vehicle for technological learning, the theory argues, as external markets provide competitive incentives and require fiscal discipline of the producers.

The second theory maintains that the active engagement of states is indispensable in initiating and promoting industrial development and technological upgrades in developing countries. Skilled state interventions through timely subsidies, targeted industrial policies, capital investment, tax and regulatory incentives, and strict financial standards can speed up technology acquisition more than relying purely on market mechanisms, this theory asserts (Amsden 1989; Evans 1995; Haggard 1990; Wade 1992).

The first theory tends to put the least emphasis on the roles of domestic markets in the technological trajectory of developing countries, as the previous regime of import substitution that prevailed in the 1950s and 1960s was discredited as ineffective. If the domestic markets of the four Asian “dragons” (South Korea, Taiwan, Hong Kong, and Singapore) are too small to merit much attention, the same cannot be said of the market of mainland China, one of the largest and most dynamic in the world (OECD 2006). Studies of Southeast Asia also have a tendency to generalize at the national level. While tolerable in smaller countries, such generalization marginalizes or misses entirely distinct regional models of technological development in larger countries. Indeed, from a national perspective, China may appear to be the poster child of export-led development. Yet, a focus on the regional scale reveals that high-tech areas in Beijing are the antithesis of the foreign capital-driven export growth characterizing China’s Pearl River delta and Yangtze River delta. While almost no one would deny the fact that regions matter in China, few studies have focused on how the differentiation and interaction among these domestic- and export-oriented regions may have created productive divisions of labor and novel possibilities of synergy between them.

China is also often seen to support the theory that state intervention is essential for promoting technological development. But while the state has indeed played an indispensable role in developing ZGC’s technological programs and policies, it is only a part—and not even necessarily the dominant part—of the regional quadrangular innovation system that has taken shape since the 1980s (figure 1.4). That system consists of the state, MNCs, research institutions, and local firms. Each should be understood as a reflexive actor in a transitional political economy facing the growing influence of globalization. The Chinese central and local states provide a powerful regulatory framework in the region, but they are also subject to formal and informal lobbies from local and foreign enterprises and depend on the health and growth of these enterprises for political acclaim. Other agents are also mutually dependent as shown in figure 1.4. It is thus more productive to view ZGC’s technological trajectory through an institutional evolutionary perspective, where a shifting regime of relationships among the key technological agents leads to both accumulative changes and the possibility of sudden metamorphoses. national-level high-tech zones, ZGC generates about one-seventh of their total revenue (ZGC government website). About a quarter of the companies in the region derived more than half of their revenue from technology sales.3 Of 25 Chinese technology companies listed on NASDAQ by 2005, 13 were located in ZGC.
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Figure 1.4 The quadrangle system of innovation in Zhongguancun, Beijing.




ZGC AND THEORIES OF TECHNOLOGICAL DEVELOPMENT

If viewed through the most influential theories of East Asia technological progress, ZGC would appear to be an outlier. From Schumpeter onward, most theorists have agreed that technological changes constitute the most fundamental driving force in the advancement of societies (Castells 1996; Malecki 1991; Nelson 1996). Yet the overarching question of how those changes occur under systems other than mature capitalism has not been formulated clearly. In the last three decades, the experiences of East Asia, particularly Japan, South Korea, and Taiwan, have inspired two theories of development.

The first holds that technological progress in newly industrialized countries is more likely to be achieved through a learning process consisting of borrowing, adapting, and improving upon foreign designs rather than through frontier innovation involving formalized R&D (Amsden 1989; Cumings 1987; Hobday 1995, 2001; Kim 1980). Export industries are thus the best catalyst and vehicle for technological learning, the theory argues, as external markets provide competitive incentives and require fiscal discipline of the producers.

The second theory maintains that the active engagement of states is indispensable in initiating and promoting industrial development and technological upgrades in developing countries. Skilled state interventions through timely subsidies, targeted industrial policies, capital investment, tax and regulatory incentives, and strict financial standards can speed up technology acquisition more than relying purely on market mechanisms, this theory asserts (Amsden 1989; Evans 1995; Haggard 1990; Wade 1992).

The first theory tends to put the least emphasis on the roles of domestic markets in the technological trajectory of developing countries, as the previous regime of import substitution that prevailed in the 1950s and 1960s was discredited as ineffective. If the domestic markets of the four Asian “dragons” (South Korea, Taiwan, Hong Kong, and Singapore) are too small to merit much attention, the same cannot be said of the market of mainland China, one of the largest and most dynamic in the world (OECD 2006). Studies of Southeast Asia also have a tendency to generalize at the national level. While tolerable in smaller countries, such generalization marginalizes or misses entirely distinct regional models of technological development in larger countries. Indeed, from a national perspective, China may appear to be the poster production system, while peripheral and semi-peripheral regions participate by providing low-cost human resources, either unskilled or skilled labor, in the global system that is designed to benefit disproportionately the core countries (Fröbel, Heinrichs, and Kreye 1980; Hymer 1976). The product cycle theory identifies similar spatial patterns. It asserts that innovation occurs in the developed countries and that production moves to low-cost locations only after the maturation stage to prolong the product life cycle (Vernon 1979).

The export industry is argued as generating a superior result for technological acquisition. Stephan Haggard (1990), for example, believes that the “crucial difference” between the East Asian and Latin American newly industrialized countries (NICs) is “the difference between industrialization through export and import substitution” (27). Export is considered conducive to technological acquisition because technological progress in late industrialization is based on learning or borrowing, which is entirely different from the earlier industrialization in the West that was based on the generation of new products and processes (Amsden 1989; Wade 1992).

In a detailed comparative study of the “four dragons”—Taiwan, Hong Kong, Singapore, and South Korea—Hobday (1995) presents a general model of technological learning through interaction with foreign firms. In contrast to firms in advanced countries, East Asian firms, Hobday observes, traveled backward along the product life cycle, starting from a mature, standardized manufacturing process and incrementally building their technical, management, and marketing competency (194). After a painstaking and cumulative process, moving from simple assembly for foreign brands—namely, OEM (original equipment manufacture)—to the heavier design responsibility of ODM (own design and manufacture) to marketing-competent OBM (own-brand manufacturing), some firms now approach a technological status equaling that of Western and Japanese firms. Hobday emphasizes the importance of export and the OEM system as a learning platform—“an enduring technological training school for later comers” (192). While Hobday acknowledges the existence of import substitution in newly industrialized economies, he concludes that export-led growth produced their technology dynamism: “Export acted as a focusing device for technology investments and encouraged the growth of a variety of institutions to enable exports to flourish” (198).

In contrast to the successes of East Asian export-oriented economies, the import-substitution policies adopted by large developing countries such as Brazil, India, and China between the 1950s and 1970s were by and large failures. Import substitution typically depends on prolonged protection of domestic industries with high tariffs for imported goods. Protectionism leads to persistently weak performance by the firms in the international market. Scholars argue that import substitution also fails to reduce import dependency, achieve sufficient economic diversification, and alleviate social inequality in developing countries (Evans 1979; Haggard 1990; Porter 1990; Wade 1990a). Based on these findings, the World Bank promotes export industries as a policy for economic development (World Bank 1993).

Yet a question inevitably arises: Even if developing countries participate in the global division of labor like the four Asian “dragons,” will the same magic work for them? Many researchers focusing on East Asia are not optimistic about the ability to apply the East Asian model universally. They point out that it is based on specific social, economic, and political institutions and traditions and under a special geopolitical circumstance during the Cold War. It is unlikely that such conditions can be repeated (Cumings 1987; Evans 1995; Haggard 1990; Henderson 1989; Wade 1992).

However, a counterargument has found plenty of support. Opponents of export-oriented policies point out that export industry in many countries often amounts to labor-intensive assembly with little technological value (Dickens 1998). MNCs have little incentive to transfer core technology to developing nations, and even if they do, the transfer often includes “know-how” (production engineering) but not “know-why” (basic design, research, and development) (Lall 1984, 10; Dickens 1998; Porter and Sheppard 1998). These transfers therefore often reinforce the dependency of the receiving countries. Some studies on the widespread practice of building export-processing zones in developing countries have found extremely limited technological benefits to the local economies; the main purpose of these zones has been to exploit cheap labor or land (Malecki 1991, 231). Research on China’s trade and export sectors finds a profound dualism with highly competitive industry in China dominated by imported technology and foreign affiliates. These firms are segregated from domestic firms and thus have a limited impact on local production and the diffusion of technology in China (Huchet 1997; Lemoine and Unal-Kesenci 2004).

Even in the most successful export-oriented economies, scholars have found upon closer examination that import substitution has played critical roles during the take-off phases of several East Asian countries (Chang 2002; Webber and Rigby 1996). Economic historian Ha-Joon Chang (2002) portrays the new collective disregard of domestic market strategies as “kicking away the ladder,” given that tariff and state subsidies for domestic industries have played crucial roles in the earlier development of Western industrial powers. This suggests that the relationship between a domestic market and the development of domestic companies deserves more scrutiny. Export may only be one piece of a more complex puzzle of national technological capacity building.

Large developing countries such as China also face additional geopolitical limits when it comes to relying exclusively on export-based development. The Asian “dragons” benefited from relatively unhindered access to U.S. markets and technology during their boom period. As a potential strategic rival to the United States, China is in a very different geopolitical situation. Even though the Asian “dragons” encountered some restrictions on technological transfer from the United States in sensitive areas such as nuclear technology and had to circumscribe the intellectual property rights of Western companies during their boom periods, such restrictions pale in comparison with the political scrutiny and limitations that the United States has imposed on technological transfer to China. The United States has long-standing regulations banning U.S. firms from exporting certain potentially dual-use high technology to China. China is far more susceptible than any of the United States’ traditional allies to politically motivated criticism of its trade or other policies. Although China is now the “factory of the world,” it is feeling rising heat from other countries that blame China for their job losses and wage depression. China cannot export to its full potential without opening its own market to other countries, something Japan and South Korea were able to avoid from the 1960s to 1980s. Other large countries may not face quite the same geopolitical constraints as China does now, but they will all experience more external scrutiny and pressure on their industrial and trade practices once they attain a certain level. Cases in point include the outsourcing debates on software exports from India and farm goods exports from Brazil.


THE SYNERGY BETWEEN EXPORT AND DOMESTIC MARKETS AND COMPETITIVENESS WITH MNCS

Unlike smaller countries, however, large developing countries such as China have large and growing markets in their own right. The Organization for Economic Cooperation and Development (OECD) ranked China as the world’s sixth-largest ICT market in 2005 (OECD 2006). In total size, it is about one-tenth that of the United States, half that of Japan, and two and a half times that of India. China is also the world’s largest market for mobile phones and the second largest for personal computers (OECD 2006, 19). More importantly, China’s domestic ICT demand has been growing between 14 to 20 percent annually since 1997 and is expected to continue the double-digit growth at least until 2010 (China Daily 2005).

The Chinese home market thus allows domestic companies the opportunity to move directly into own-brand manufacturing rather than moving progressively from manufacturing others’ brands to creating their own (OEM to OBM). Indeed, quite a few Chinese companies have developed their own brands only a few years after start-up, often without moving through the OEM phase. Yet, with many foreign companies selling their products in China, the only way for indigenous companies to replace foreign brands is to somehow become competitive. This is no small challenge for under-capitalized and inexperienced indigenous companies facing MNC giants. Whether they can meet this challenge depends on their technical and managerial capacities. But an additional crucial factor is the presence of world-class export-processing facilities in China. With easy access to competitive, reliable, and high-quality component suppliers—the same suppliers for MNCs in the global industry—Chinese companies can target the Chinese market with special designs and pricing, given their intimate understanding of the market, and they can also build their distribution networks. If the market for their products also grows at this time, they have a good chance to best the foreign competition. The export facilities have essentially reduced the learning curve for the latecomers by helping them improve their technical competency without requiring them to accumulate detailed engineering and processing skills. As their design and marketing abilities improve, indigenous companies are able to progressively replace foreign brand products in the Chinese market, from the low to higher end. This process has created some of the fastest learners in the industry; Lenovo is among them.

When it comes to the business success of Chinese companies versus MNCs, questions are frequently raised about whether it is a result of state protectionism or favoritism. Such questions assume that MNCs are naturally more competitive than local upstarts unless interfered with by the Chinese government. However, China’s progressive opening of its market and its accession into the WTO (World Trade Organization) in 2001 mean that extensive protectionism has become more difficult and in some cases nearly impossible. As a result, some analysts argue that China’s market is among the most open of any large country’s and certainly more open than Japan or South Korea in the 1980s and even more than the United States during the interwar period (Nelson 1996, 250; Chang 2002; Naughton and Segal 2003). The ICT manufacturing sector in particular is the most open for international companies. Leading global companies play active if not dominant roles in virtually all segments of the industry, even though ICT services continue to be monopolized by state-owned companies. While protectionist policies do play a role here and there, such protection measures in China are often not that different from what are commonly seen in Western countries. They can hardly offer a full explanation of why MNCs have a dominant market share in one sub-sector of the ICT industry such as mobile phones but only a minor one in another sub-sector such as personal computers. Nor can they account for why certain MNCs do well in the market when others do not.

It is also important to realize that MNCs are not naturally more competitive than their domestic rivals in China, unless interfered with by the Chinese state. Despite their advanced technology, capital, and expertise and their formidable global networks of resources, MNCs tend to view developing markets as just another place to sell their products—which are designed for advanced countries. Their marketing strategy is dominated by their global strategy, which cannot avoid home bias. For example, MNCs tend to be slow to devote sufficient resources and attention to developing markets. The managers responsible for these markets often sit lower in the bureaucratic hierarchy and thus have less bargaining and decision-making power at the headquarters. It is extremely rare for senior CEOs responsible for the Chinese market to break into the top ranks. Porter (1990) succinctly summarizes the problems of MNCs doing business away from their home countries:


Understanding needs requires access to buyers, open communication between them and a firm’s top technical and managerial personnel, and an intuitive grasp of buyers’ circumstances. This is hard enough with home buyers. It is extremely difficult to achieve, in practice, with foreign buyers because of distance from headquarters and because the firm is not truly an insider with full acceptance and access. Even if a subsidiary is able to gain sufficient access to fully understand foreign buyer needs and how they are changing, it is a daunting task to communicate them credibly to headquarters. (86–87)


The above quote highlights the crucial roles of local knowledge in competition and thus a major defect for MNCs. The advantages of MNCs are their capital, R&D resources, and global experience and sourcing. But their lack of local roots, knowledge, and commitment can hurt them when competition becomes intense in an emerging market. MNCs generally are not well equipped to respond to the often varied and changing needs of a developing market. They may have paid more attention to China than they ever did elsewhere in the developing world, but the problems outlined above continue to prevail. MNCs have been in China since the 1980s, but it is only in the last few years that a small number of them have started to develop products for the Chinese market. In short, despite the disadvantages of indigenous companies in capital, technology, and experiences, it is not impossible for them to gain a stronger competitive position in the domestic market.

It is also common to assume that the presence of MNCs and advanced-technology products may benefit local innovative capacity. This is not necessarily the case either. It may actually discourage local innovation by undercutting the financial incentives to innovate or by draining human resources from local enterprises. Domestic firms may decide not to risk developing their own products as long as they can profit from a stream of proven technology arriving from abroad. And local talent may flow to MNCs to earn more money. Both phenomena have occurred in ZGC and are discussed later. The presence of MNCs can have a positive effect on technology and firm management, but that depends on whether local firms have the human resources, technological expertise, and motivation to learn and absorb the lessons (Henderson 1989; Malecki 1991). In short, whether MNCs turn out to be beneficial for local technological competence depends on the types of relationships developed between local firms and MNCs and the capacity of local companies to engage and learn.

Local firms may not possess the most advanced technology, but they provide crucial competency for searching out and assembling external knowledge and technology to meet the specific demand pattern of their home markets. Their introduction, utilization, or substitution of imported technology represents one of the most important but often underappreciated ways in which technological learning and market development occur in developing countries.

All this suggests that technological change in China is likely to be different from the experiences of other developing countries. The path of building Chinese companies’ competitiveness is best described as a synergetic model between import substitution and export upgrades. As shown in figure 1.5, China’s export industry and domestic market growth are two distinct processes at work, driven by different sets of impetuses, globally and domestically. When these two processes occur in the same or closely related sectors at the same time, one finds the most favorable conditions for technological learning and business competitiveness of China’s companies. The synchronization allows the entry and rapid rise of new manufacturers of mature technological products, as the newcomers can tap into the existing global supply chain. The economies of scale enjoyed by the global parts suppliers together with the mass demand in China’s market enable the competitiveness in final products by Chinese companies. What’s more, intimate knowledge of the consumption preferences of a large domestic market may spur technical innovation and thus the development of products different from those in the advanced markets. A high-quality export facility may help turn these innovative ideas into a viable commodity chain in a short time. Those Chinese companies that are able to locate the intersections of these two processes are in a stronger competitive position.
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Figure 1.5 Synchronization of export upgrade and domestic market growth in China.



The synergy of the external and internal market may even foster a movement toward a more autonomous technological path than otherwise possible. A case in point: even though China is not an advanced technological power, the Chinese state and Chinese firms have already started to experiment with developing technical standards that may have global significance. Technical standards are obscure codes to ensure compatibility of associated products. In the age of globalization, they are the cornerstones of global technological paths and market integration. By far, technical standards have been the exclusive domain of the most powerful Western or Japanese corporations and their coalitions in advanced countries. An export-oriented industry could only follow Western technical standards to sell abroad. A closed import-substitution regime can impose domestic standards, but it is almost certain to be left out of the global mainstream. However, a combined import-substitution and export regime in a large market may create a more interdependent relationship between MNCs and local firms and thus make it possible to establish alternative standards. For example, China’s effort to set third-generation (3G) standards for mobile phones has gradually received substantial support from both domestic and international companies and is on the verge of being implemented in 2008. Many analysts attribute this to China’s mobile-phone market—the largest in the world—and powerful state intervention. Equally important but less recognized, however, is that import-substitution and export industry together have nurtured a series of Chinese firms located at various positions on the mobile-phone commodity chain. Together, these firms provide the considerable technological capacity and marketing clout necessary to persuade reluctant MNCs to get on board.


INSTITUTIONAL EVOLUTION AND THE ROLE OF THE CHINESE STATE

Studies of East Asia, and China in particular, tend to view the state as the paramount player in determining policy discourse and political-economic outcomes. However, the relationship between technological development in ZGC and the Chinese state suggests a more complicated picture. ZGC is better characterized as a result of institutional evolution under globalization, in part tolerated and assisted but largely unanticipated by the state.

The role of the state and public policies in technological development, especially in East Asia, has been a subject of heated debate. Prominent scholars such as Castells (1996) argue that the state plays a pivotal role: “If society does not determine technology, it can, mainly through the state, suffocate its development. Or alternatively, again mainly by state intervention, it can embark on an accelerated process of technological modernization able to change the fate of economies, military power and social well-being in a few years” (7). Castells contrasts China’s declining technological status during the Ming and Qing dynasties with the successful technological catch-up of Japan during the Meiji era to prove his point. “The role of the state, by either stalling, unleashing or leading technological innovation, is a decisive factor in the overall process, as it expresses and organizes the social and cultural forces that dominate in a given space and time,” he argues (13).

Evans (1995) crafts a more refined model, situating the state in the institutional structure of societies. Depending on the degree of autonomy of states from different social interest groups, Evans divides states into two categories: predatory states, exemplified by Zaire (now named the Democratic Republic of the Congo), which extract resources with little service to citizens in return, and developmental states, like South Korea, which can formulate coherent and effective developmental programs and guide enterprises in technological development. Evans also delineates between the “custodian” and “demiurge” roles of states, which both emphasize oversight and direct intervention, and the more constructive roles of “midwifery” and “husbandry,” which emphasize support and cultivation. His analysis of South Korea, Brazil, and India shows that the roles of states are determined by historically derived institutional patterns in each society, though the actions of states have the potential to transform state-society relations.

While emphasizing the embeddedness of the state in society, Evans clearly privileges the state in state-society relations. In contrast, institutional economists have argued that institutions make the difference in economic performance. According to North (1990): “Institutions are the rules of the game in a society or, more formally, are the humanly devised constraints that shape human interaction. In consequence, they structure incentives in human exchange, whether political, social, or economic. Institutional change shapes the way society evolves through time and hence is the key to understanding historical change” (3). Unlike mainstream economics, which values placeless models, institutional evolution theories recognize how the particularities of each region shape institutional conditions and future changes. North argues that institutional changes are overwhelmingly gradual and evolutionary. Through a search and selection process, the established “routines” that govern behavior at a particular time gradually give way to changes started at the margins (Malecki 1991; Nelson and Winter 1982).

Institutional evolutionary theory sheds more light on ZGC than a state-centered approach does. One of the most prominent features of the role of state in China’s technological development is its high variability. As in other developing states (Evans 1995), the question in China was never whether the state should play a role in technological development, but how (Gu 1996; Naughton and Segal 2003; Segal and Thun 2001; Suttmeier 1997; Yeung 2000). Acutely aware of China’s technological backwardness and its suffering under foreign invasions and domination in the last hundred years or so, Chinese leadership in the modern era has repeatedly embarked on laborious experiments to modernize China’s technology since the self-strengthening movement during the late Qing dynasty. In the People’s Republic of China (PRC) era, the Chinese state initially tried defense-led technological development strategies, then focused on civilian sectors. It tried self-sufficiency and import substitution behind closed doors, only to pursue the exchange of Western technology by opening China’s market later. It established a science and technology system within a centrally planned economy but then embraced the neo-liberal model by introducing market forces and engaging in technology commercialization. It hoped to increase the size and thus the competitiveness of the largest state-owned enterprises, then recognized the need to support small innovative firms and encourage the participation of non-state agents in high-tech industries. It managed to lure considerable foreign investment while attempting to issue technological standards to assist innovation by domestic firms.

None of these efforts can be judged an unequivocal success. China continues to rely greatly on external technology to this day, and Chinese enterprises continue to rely on cheap labor rather than technological prowess. While no one can accuse the Chinese state of not trying, it is clear that it has yet to find a workable model for technological development.

The dramatic shifts in Chinese state policies over the last few decades, however, reveal a unique feature of the Chinese state compared to the states studied by Evans (1995). China’s central government may appear to be stable in personnel, but behind this veneer it is anything but stable in its policy framework. Ever since the reform and open-door policies beginning in 1978, new actors partially or largely beyond state control have been constantly emerging, and the rules of the game are forever being contested and redefined. All actors are thus forced to adapt to an environment of heightened uncertainty. The development of ZGC, as we will see in more detail later, illustrates this institutional instability vividly. Rather than following a state-issued blueprint of transformation, the region’s growth has been cyclical, evolutionary, and often chaotic and haphazard. The actors, including the state, MNCs, local firms, and local research institutes, are locked in a quadrangular innovation system; each sees its influence wax and wane, and each is constantly challenged by others and by the changing political and institutional environment. New institutions have emerged, only to become inadequate a few years later. In short, like a reptile shedding its own skin, ZGC grows by generating and testing new identities, organizations, and strategies and by accumulating knowledge on technological management and innovation.

The institutional evolutionary theory was originally intended, though, to be applied to a capitalist system undergoing long-term progressive changes (Nelson and Winter 1982, 10). It was never meant to describe a transition as drastic as one from a centrally planned system to a capitalist market economy, as China is currently experiencing. Rather than making that transition through gradual “natural selection,” Chinese regions have had to cope with both the gradual disintegration of the centrally planned system and sudden shocks brought by the increasing openness to the external environment, to say nothing of dealing with the global technological revolution. But the central idea of the evolutionary theory—that “the condition of the industry in each time period bears the seeds of its condition in the following period” (Nelson and Winter 1982, 19)—can still help us make sense of ZGC. Its transformation has similarly evolved with identifiable continuity.

Far from being the result of Chinese state policies, the institutional changes in ZGC are complex products of confrontations, bargaining, and conciliation among the actors in the regional quadrangular innovation system. The state’s actions and the effectiveness of its strategies are contingent upon their context. The same strategies that worked in one place at one time may not work in another place and time. And some strategies may be beneficial for a short period but detrimental in the long run. Deng’s famous metaphor, “Cross the river by feeling the stones,” or Naughton and Segal’s “muddling through” (2003, 186) seem still to be the best ways to describe this untidy process.

But to say that there is not a consistent and overarching approach to technological development in ZGC is not to say that there are no regularities. At the very least, it is possible to discover what does or does not work under what circumstances and to learn the importance of shifting courses when the circumstances have changed. In the long run, the technological trajectory of ZGC is not magical, random, or deliberately scripted. Rather, it is a dynamic adjustment process involving multiple actors negotiating through rather drastic and systematic shocks that often come at short intervals. The institutional setup has not been finalized to this day, but its direction of movement can be observed and documented.


STRUCTURE AND RELATIONS OF THE REGIONAL QUADRANGULAR INNOVATION SYSTEM

Geographical research in the last 20 years has shed light on the “secrets” of the world’s most innovative regions in North America and Europe. That research has looked not only at the major factors in innovation (such as human resources, universities, and corporate R&D facilities) but at the unique regional institutional environments that foster the synergy underlying sustained technological dynamism (Castells and Hall 1994; Henry 1995).

Researchers have shown that regional innovativeness can be tied to “institutional thickness” (Amin and Robins 1991; Amin and Thrift 1992; Camagni 1991; Gertler 1995; Malecki 1991; Markusen 1996; Oinas and Malecki 2002; Scott 1988, 1993; Storper 1997; Yeung 2000). This “thickness” refers to cultural cohesion that encourages trust and cooperation, active inter-firm networks for flexible specialization, intense information exchange and sharing among firms and between them and public institutions, values and norms that reward risk-taking and innovative practices, mobility in the labor market, and so on (Storper 1997). In other words, “thickness” involves the relations and synergy that aid individual enterprises and technological innovation.4

Though most empirical work has been done in advanced countries, such relational analysis within a specific regional context can be very productive for studying ZGC. To examine its quadrangular innovation system means to focus not only on the capacity and growth of each agent but on the shifting relationships among them. Studying each technological agent separately, as some have done, may articulate their strengths and limitations at a particular historical moment. But by putting them together in a dynamic regional setting, the power of competition, conflict, synergy, and learning starts to emerge. A perspective sensitive to space and region will help yield new insights on technological trajectories.

By exploring the institutions, resources, and networks behind technological change in the ZGC region, this book hopes to illustrate the ingenuity of creative solutions when the “right” institutions have been absent, during the complicated process of learning to construct new institutions amid the stubborn persistence of outdated ones, and amid the powerful and impatient forces of global corporations. Developmental studies have the habit of treating nations as homogenous spatial entities. But that approach has very limited utility for studying vast and complex countries such as China. Regional specificity as well as connections and cooperation between regions are essential features of China’s technological industries. Beijing is dominated by domestic companies concerned mainly about China’s domestic market (Zhou 2005). But it is also a region deeply engaged with coastal China, as the largest companies in Beijing almost always have establishments and collaborative networks in the Pearl River and Yangtze River deltas, and vice versa.

Originating in the planned economy, boosted by the information technology revolution, besieged by multinational giants, and always under the watchful eyes of China’s powerful central state, ZGC has traveled a radically different path from most of the high-tech regions in advanced capitalist economies. Yet neither China nor ZGC is truly an exceptional case. Many of the problems encountered by ZGC have been encountered by other technology regions in the West and developing countries, and many of the solutions could also be adopted elsewhere. The following chapters will detail the path of development in ZGC.


NOTES

1
The Zhongguancun Administrative Committee provides certification for firms that are deemed high-tech enterprises based on R&D inputs, shares of exports, and so on. Those who are certified are exempt from paying corporate income taxes for three years and pay a reduced tax rate for another three years. The review process is supposed to take place annually, and hundreds of firms may lose their status as certified high-tech firms every year. See “Zhongguancun Regulation,” www.zgc.gov.cn/cms/template/item_english.html?did=73&cid=73\3985.


2
In 2005, Zhongguancun adopted a new English name: the Z-park. The new name is simple and elegant and will certainly help ZGC’s international recognition. But it seems more appropriate in this book to use its original name, Zhongguancun.


3
Income from technology sales includes licensing fees, technological transfer charges, patent fees, and income from technical contracts and services. It does not include revenue from selling manufactured goods.


4
A more extended theoretical discussion can be found in chapter 5.
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From Offspring to Rebel

The Birth of ZGC and the Transformation of China’s Science and Technology Establishments, 1950s–1980s

 


 


 


Until the early 1980s, most Beijing residents only knew the Zhongguancun as a minor bus stop on the way to the Summer Palace, the splendid Qing imperial garden on the outskirts of Beijing. Like other stops, ZGC was named after a local village. At the time, the long Baiyi Boulevard leading to the Summer Palace from Beijing’s urban core was dominated by a rural landscape made up of orchards and agricultural fields with clusters of urban houses and offices here and there. The Haidian district where ZGC was located was at least half rural. It was known for its beautiful gardens and lakes. The remote, quiet, and scenic nature of the region had convinced the Beijing government to move many scientific and educational facilities to the area starting in the 1950s. Peking University, China’s “Harvard,” was moved from downtown Beijing to ZGC in 1952. Adjacent to it was Tsinghua University, China’s “MIT.” The China Academy of Sciences (CAS) was established after 1953 on the other side of Baiyi Boulevard. Over the years, more and more universities and research institutes were established in the region or moved there.

This did little to change the rural feeling of the region until the mid-1980s. In fact, local residents could barely feel the presence of the CAS and other top universities, China’s crown jewels of science. Like most employers in Mao-era Beijing, CAS and the universities in ZGC were segregated work units with little connections with one another and the surrounding region; each was responsible for providing basic services for its employees and their families while closing its doors to others. ZGC’s low profile may also have been the result of deliberate concealment: China’s science and technology (S&T) establishment since the 1950s has been deeply intertwined with secretive defense research.

This chapter describes the formation of China’s S&T sector from the founding of the People’s Republic in 1949 to the mid-1980s. Though ZGC only began to develop as a high-tech center in the mid-1980s, the institutional lineage of firms there goes back to the early period of the People’s Republic. The chapter examines the building of institutions in China’s scientific organizations, showing how the new government established the prevailing rules and conventions of scientific research. In particular, it explains how the contradiction between state investments in China’s elite scientific establishments and the frustration and hardship of elite scientists under the centrally planned system eventually gave rise to the creation of a new form of technology enterprise in Zhongguancun.

CHINA’S SCIENCE AND TECHNOLOGY SECTOR IN THE MAO ERA: DEFENSE-LED TECHNONATIONALISM, 1950–1978

China’s S&T establishment took shape in the 1950s. Several of its key characteristics, such as centralized bureaucratic hierarchy, a task-led approach, and technological indigenization, were products of the communist and Cold War contexts (Baark 2001; Cao 2004; Naughton and Segal 2003; Segal 2003; Suttmeier and Cao 2004). While the centrally planned system helped advance certain defense-related and heavy industrial sectors significantly, China’s backwardness in civilian technology can also be traced to that system, which subordinated academic and technological development to the instrumental goals of the state.

Shortly after the founding of the PRC, the Korean War (1950-1953) gave China a rude awakening: its technological backwardness could seriously threaten the survival of the new regime (Feigenbaum 2003; Nie Rongzhen 1989).1 China’s volunteer army was able to push the United Nations (mostly U.S.) army back to the 38th parallel but at the expense of casualties several times greater than those of its opponents. In 1956, Marshal Nie Rongzhen ([image: e9781461644514_i0035.jpg] [image: e9781461644514_i0036.jpg]) of the People’s Liberation Army was commissioned by China’s State Council to build the PRC’s science and technology sector from scratch. His institutional vision profoundly shaped China’s S&T sector to this day. In the midst of the Cold War and against the backdrop of an extremely impoverished nation emerging from decades of war, China’s S&T system bore the hallmarks of militarism and the centrally planned administrative system adopted from the Soviet Union.

The building of the S&T establishment emphasized centralization and self-sufficiency within each administrative system rather than connections between them (Liu and Jiang 2001; Nie Rongzhen 1989; Suttmeier 1997). The central focus of the PRC in those early days was unquestionably national defense, so the strategic weaponry program, including nuclear bombs, guided missiles, and so forth, was given the highest priority. Up until the late 1970s, the defense-related sectors monopolized the best-funded research centers and university laboratories (Feigenbaum 2003). Even many of the eminent scientists in the China Academy of Sciences were associated with the strategic weaponry program (Cao 2004).

The guiding principle of China’s S&T development in the 1950s was the so-called task-led approach. Marshal Nie Rongzhen’s memoir (1989) reveals the origins of this approach. Nie recalls a vigorous debate in 1956 among the S&T policy makers (52). There were two options. One was to follow the conventional model of academic disciplinary growth, which would allow each discipline to follow its own logic and trajectory. The development of the individual disciplines would lead to comprehensive growth of the S&T sector. The policy makers rejected this approach, however, and chose the task-led model. Its objectives were to develop the disciplines based on the needs of the state, that is, through state commissioning of researchers’ economic and defense projects. There would be collaboration and cooperation among the different research units to realize the state’s objectives.

Nie’s rationale was that China had an extremely weak S&T infrastructure and that the task-led approach would ensure the concentration and coordination of limited national resources to meet urgent national needs. While originally designed to work at the national level, the approach was inevitably replicated at the local levels: local governments would commission local research centers to work on issues that were mostly of concern to the local governments. Individual initiatives from scientists or other sectors of society either went unrecognized or were pushed to the back burner.

Another key characteristic of China’s S&T system was its emphasis on technological indigenization. This was in part ideologically driven by Chairman Mao Tse-tung’s call for self-reliance, but it was also a necessity, given the international environment, above all the U.S.-led blockade that began with the Korean War. Even during the “honeymoon” with the Soviet Union in the early 1950s when China was the recipient of Soviet blueprints and advisers, which made possible the rapid development of heavy industry, Chinese researchers realized that the Soviet Union was hesitant to share its most advanced technology with China. After China’s split with the Soviet Union in 1960, all Soviet experts were withdrawn, and China’s international isolation and internal political turmoil left few options for receiving external guidance or support. As a result, the state research institutes gave high priority to tracking the technological trends of advanced countries and replicating, where possible, the most important international developments.

The results of China’s S&T programs up until the 1980s were contradictory. On the one hand, China made surprisingly quick advances in the manufacture of nuclear bombs and was also rather successful at developing space technology such as rockets, satellites, and guided missiles. It also laid the foundations for heavy industrial development. Networking among the institutions was also fruitful in overcoming some of the inherent segregation of the hierarchically structured system. However, the system also created fundamental flaws in S&T development and its application to the broader economy (Suttmeier and Cao 2004). Contrary to Marshal Nie’s belief in interaction between defense and civilian technology, the task-led approach suppressed scientists’ creativity and initiative to a great degree while discouraging diffusion of technology. Let’s look at some of its key effects.2

First, it subordinated researchers to the overarching goals of the state. Thus, for a prolonged period during the Cold War, the allocation of national resources to the defense industry meant that little attention was paid to the vast areas of exclusively civilian technology. Planners had the ultimate power to assemble and mobilize resources for the development of strategic areas, but they inevitably overlooked other areas with great potential. Selectiveness is inevitable, however visionary the planners are. In reality, though, Chinese planners were not that visionary after all: they constructed their understanding of global technological changes based on existing information and known facts. Given China’s poverty and isolation, and given the primacy of the defense industry, it is hardly surprising that Chinese scientists trailed behind global trends in technological development.3

Second, the task-led approach failed to engender a proliferation of networks as Nie had anticipated. It did create some important ties between research institutions, production units, and other related sectors when the tasks called for them. But the task-oriented approach prized efficiency in meeting targets rather than painstaking, long-term institution building. Hence, when it was inconvenient to build a network for a particular task, no such effort would be made. Since each scientist was simply responsible for finishing the task assigned to him or her, there was little incentive to collaborate across fields.

The memoir of Wang Daheng ([image: e9781461644514_i0037.jpg]), an expert on laser technology, describes an episode over guided-missile parts production (Wang 1989, 471). CAS, where Wang worked, was commissioned to design a component; the question was whether to finish producing it or transfer the production elsewhere. Given that CAS was a research institute and not a production facility, it would have been logical to transfer the production elsewhere. Wang, however, championed the so-called complete approach, believing that since the institute had already invested in the equipment for production, it should finish the project rather than risking uncertainties and additional equipment purchases if the production were shifted elsewhere. Wang’s plan was eventually followed. While it made some sense for finishing the task, it defeated the purpose of diffusing knowledge and technology to broader society. By completing the entire production process, CAS deprived other facilities of a chance to learn new technology, use new equipment, or discover other uses of the technology.

This is not an unusual scenario under the task-led approach. Yet millions of decisions like this one, made over decades, not only created an excess of personnel in research institutes whose sole function was to finish a particular task but further severed the linkages between industry and research, a hallmark of almost all centrally planned economies (Castells and Hall 1994; Malecki 1991). Under such economies, research and production facilities are separate entities that serve different purposes of the state and are operated by different administrations. The task-led approach exacerbated this separation. As a result, China’s most brilliant scientists had little chance to see their work used elsewhere or to generate new applications once a project was finished. In the end, China’s key strategic technological advances in the defense and aerospace industries were overshadowed by the country’s technological stagnation and backwardness in most of its economic sectors (Baark 2001).

China’s limited development in the S&T sector was interrupted by the Cultural Revolution between 1966 and 1976. The Cultural Revolution fiercely attacked China’s S&T establishments and its higher-education system as “capitalist” and thus ideologically unacceptable. The universities were closed for a number of years, and when they were allowed to reopen they could not recruit students through academic exams. Rather, students had to have the “correct” political background to be accepted. China’s S&T programs were in chaos, if not completely abandoned, from 1966 to 1973. Many of the most eminent scientists, including those who were key members of the strategic weaponry programs, could not completely escape the persecution of intellectuals.4

But after Mao’s death in 1976, under the reformist leadership of Deng Xiaoping, university entrance exams were revived, and political persecution within academic institutions came to an end.


REFORM ERA (1980 ONWARD): STATE-CENTERED “863” PROJECTS

If the defense-led scientific research projects gave ZGC its initial stock of scientists, it was civilian-oriented research under China’s reformist leader Deng Xiaoping that set ZGC on the path of serving China’s economy. Central to Deng’s vision was the modernization of China; science and technology would necessarily play a crucial part. In 1986 a group of China’s strategic weaponry pioneers appealed to Deng to broaden the national S&T programs. They argued for the importance of high technology in economic development and urged the government to shift funding priority from defense-related projects to projects with civilian applications. Deng’s endorsement was immediate. Within months, China started a new national R&D program with a government investment of 10 billion renminbi (RMB), a gigantic sum at the time. The project was nicknamed “863,” referring to the date that Deng endorsed it, March of 1986.

In contrast to the strategic weaponry program, 863 focused on advanced technology in the civilian sector. A task force with representatives of various S&T institutions was assembled to identify the key areas in which the state should invest, including new materials, information technology, biotechnology, energy, and automation (Feigenbaum 2003). After 863, additional state-sponsored scientific investment programs were also created, but none enjoyed the prestige and funding of 863.

Deng was a longtime and close colleague of Marshal Nie, and his idea was deeply influenced by Nie’s vision. Again the state planned and invested in technological development. Feigenbaum (2003) argues that Deng accepted the core tenets of Maoist-era technonationalism even as he rejected its primary orientation toward new and better weapons (162). In the same spirit as the strategic weaponry program, 863 emphasized that more applied technology was essential to China’s modernization and the tracking of developments in more advanced countries.

863 projects were much less secretive than the strategic weaponry programs. As China had moved away from Maoist revolutionary ideology, the projects emphasized the technological merits of the researchers rather than their political backgrounds. Most investment went to academic institutions such as CAS rather than to the military establishments. The programs of 863 and other similar projects significantly broadened the scope of China’s technological pursuits and created a generation of experts who were instrumental in ZGC’s development later on.

However, 863 and similar programs, with the exception of the Torch Program (discussed later), did not fundamentally change China’s S&T institutions. The lack of networking within the scientific establishments persisted. There were few institutionalized links between scientists involved in 863 projects and those who were not. Nor was there much synergy between research institutions focused on advanced technology and China’s rapidly emerging marketplace.

Another key problem also emerged: China’s centrally planned S&T programs might have been successful in the weaponry projects, but they could no longer generate the same effects in the civilian sectors in a more open economy when imported technology became an option. The vast majority of China’s research projects were completed and generated lab prototypes, only to be found inferior to foreign products already on the market. Thus they had no chance of being produced on a large scale. Frustration ran high, but nowhere was it more acute than in the elite research institutes in Zhongguancun.


THE BIRTH OF NONGOVERNMENTAL TECHNOLOGY FIRMS IN ZGC (1983 ONWARD)

The decade of the 1980s was critical for China’s scientists and intellectuals. Vibrant economic reform seemed to offer boundless economic opportunities for the society. And with the painful Cultural Revolution finally over, scientists and intellectuals faced minimal political torment for the first time in decades and even received respect from the state. Their social status skyrocketed from that of “capitalist parasites” on the backs of farmers and workers to that of representatives of the “highest productive force” during the reform era. With the revival of university entrance exams, frenzy over higher education swept the country, transforming some of the most awkward nerds into national celebrities.5

However, all was not well. The lack of public investment during the preceding decades and the relentless expansion of institutional personnel had left public institutions unable to provide their employees with basic necessities such as housing, let alone sufficient research funds. The 863 program helped some selected scientists and projects but was not nearly sufficient to relieve the severe financial stress on public institutions. For instance, Peking University was so hard-pressed to provide housing for its new employees that sometimes multiple young couples were forced to share a single room.6 Zhang Yufeng ([image: e9781461644514_i0038.jpg]), a lecturer at Peking University for nine years who later became the CEO of Beijing University’s Founder Corporation ([image: e9781461644514_i0039.jpg]), lived in a one-room flat with his family of four; his nine-year-old daughter used his desk nightly as a bed (Wang 2000).

China’s emerging market economy also brought a rapidly widening income gap. In the 1980s, farmers and particularly petty traders were often the first to take advantage of burgeoning markets to enjoy substantial income growth, while researchers in institutes and universities saw their standard of living stagnate at best, as state investment in many public research institutions remained flat or severely shrank. The financial frustration of China’s intellectuals in the 1980s was captured by a popular saying: “Those designing the missile [daodan, [image: e9781461644514_i0040.jpg]] have lower earnings than those selling chicken eggs [jidan, [image: e9781461644514_i0041.jpg]]; those fixing the inside of the brain [brain surgeons] have lower earnings than those fixing the outside of the brain [barbers].”

There was also deep dissatisfaction over the purpose of research and scientific work. The clarity and unifying power of the strategic weaponry program were gone. Many scientists found themselves spending considerable time and energy doing projects for which there were neither rewards nor a future. The best they could expect was to win a national award. More commonly, their painstaking work languished in the system with no prospect of wider distribution. Project after project was finished after the lab prototypes had been produced but with no real-world application in sight and no further development to speak of. Yet a technologically backward society desperately needed their contributions. As China began to open up to foreign products, many could plainly see that the “wheels” they had worked so hard to reinvent had no chance of seeing the light of day.

Chen Chunxian ([image: e9781461644514_i0042.jpg]), a research professor at CAS’s Beijing Institute of Physics, was one of the many scientists frustrated with the system. He had the rare chance to visit his family in the United States in the late 1970s and was shocked by the vitality of California’s Silicon Valley, especially the energy of its technological innovation and its commercial incarnations. Upon his return, Chen decided to do something that no one had ever tried in China’s scientific establishments. He and two of his colleagues left CAS to open a company themselves, just outside the CAS wall in ZGC, in 1980 (Gu 1996). The company they founded never quite took off, but their unusual action struck a responsive chord among a large number of scientists and triggered an exodus—first a trickle, then a flood.

In the next few years, more and more companies spun off from CAS, Tsinghua University, Peking University, and other institutes. While the dissatisfaction with the system might have provided the initial motivation, the exodus could not have been sustained and expanded were it not for the support of the research institutes. These institutes were facing increasingly bleak prospects of securing funding from the state for research projects or even the subsistence of their employees. The reforms of Chinese science and technology establishments in the 1980s were dominated by the new neo-liberal discourse. It championed a withdrawal of the state from the economic sphere and people’s social lives. While the Chinese government did not openly endorse this discourse, it significantly reduced the public budget for activities perceived as unproductive in the short run. Deeply troubled financially, public research institutes hoped that China’s emerging market could help relieve their financial pressure. Given that most scientists in China at the time depended on a meager monthly salary of 100 RMB (US$30 at the official exchange rate), securing additional income from the market was no trivial matter.

The founding of Lenovo illustrates how firms got started in ZGC. The head of the Institute of Computation at CAS, Zeng Maocao ([image: e9781461644514_i0043.jpg]), proposed its creation and lent it 200,000 RMB for a start-up fund from the non-budgetary savings of the institute. He hoped that the company, once profitable, would save the endangered institute, which, after building China’s fastest computer of the Mao era, was facing potential demise in the mid-1980s. The institute had not received a single state commission for a large-scale project for several years, and Zeng was informed in 1986 by the CAS leadership that future budgetary support was no longer assured. In fact, CAS suggested that Zeng dismiss the majority of the institute’s 1,500 employees. In a desperate letter to the CAS leadership, Zeng protested these measures and went as far as to declare that he planned to keep his entire staff, even if they had to earn a living by fixing bicycles on the streets (Ling 2005, 52). To be sure, “fixing bicycles” was only an expression of his anger and frustration, but it illustrates the plight of elite scientists in the new market-oriented China. It also underscored the fact that at the time, Zeng, the head of the institute, was clueless about what his scientists could do in this new era. His subordinates who were commissioned to set up Lenovo spent the earliest days of the company trading anything from electronic watches to roller skates to refrigerators to color TVs (33). The company suffered a string of disappointments and losses due to inexperience and fraud before finally establishing itself as a thriving business for computer parts and system sales (34).

In order to encourage spin-off firms, many public institutes in ZGC adopted policies allowing departing scientists to keep their positions at the institutes and their employee housing while forfeiting only their meager salaries (Ling 2005, 31). Basically, public institutes were using the job security benefit provided by the state to reduce the market risk of the departing scientists. Although there were complaints that the money-making practices of the new firms were incompatible with the spirit of research institutes, once exit became a feasible option, a trickle turned into a flood.


COMMERCIAL TECHNOLOGY TRADING: “ELECTRONIC STREET,” 1983–1989

It would be helpful here to recall the state of the information technology market in China in the 1980s. According to PC Magazine columnist Robert Chapman Wood (1989), “A few Chinese state-owned enterprises produced 32,000 PC [personal computer] clones in 1985 while 40,000 were stocked in warehouses with no customer in sight. In most cases, components were imported from Hong Kong and only assembled in Beijing. A PC system cost about US$10,000, which, at the official exchange rate before 1992 (roughly US$1 to 2.7 renminbi), was about 30 times the average annual salary of an urban Chinese.” Wood concluded, “China’s skimpy infrastructure and the demands of its socialist tradition clash mightily with the needs of modern technology, making foreign computer purchase a continuing necessity. The personal computer revolution is advancing only fitfully on the mainland ... PCs remain a small part of the Chinese picture” (245).

Wood was accurate in his assessment of the small size of China’s personal computer market, but he could not discern that the “fitful” advance, represented mostly by firms in ZGC in the 1980s, was already a revolution that would eventually transform China’s high-tech industry. By 1987, there were 148 independent companies on so-called Electronic Street in the center of ZGC (Ling 2007, 125; Gu 1996; Wang and Wang 1998). Many of them were labeled guo-you minying ([image: e9781461644514_i0044.jpg], state-owned, people-run) or just minying ([image: e9781461644514_i0045.jpg], people-run) companies to distinguish them from the predominant state-owned enterprises.7 Since the state provided little initial capital, the companies were granted considerable autonomy in allocating capital and hiring employees. In essence, public research institutes or universities acted as a special type of venture capitalist by providing the seed capital for these newly created enterprises. Companies without support from their mother institutes scrambled for capital from other sources. Fortunately for them, China’s rural reform in the early 1980s created some rural enterprises with considerable cash, especially in the Beijing suburbs. Stone ([image: e9781461644514_i0046.jpg]), an enterprise created by ex-employees of CAS, raised capital from a nearby agricultural commune. Founder, a spin-off from Peking University, raised 120,000 RMB from another rural enterprise.

Besides the start-up funds, jobs, and housing benefits, public institutes provided two other things that were invaluable: technological expertise and name recognition for the firms. In the early 1980s, the only people in China with a good understanding of the architecture of computers were in the research institutes or universities. A number of them became the chief engineers of the new minying companies. Most of them had projects with immediate commercial applicability, especially in Chinese-language processing equipment. Chinese-language input and digital representation required some changes in the mainstream PC technology, which was designed based on English. This was a field largely ignored by the multinationals in the 1980s, so the market was relatively open for Chinese firms.

Backed by technology accumulated at their mother institutes, a series of products were invented. Professor Wang Xuan ([image: e9781461644514_i0047.jpg]) at Peking University had been working on a Chinese digital printing system since 1974. Having no other way to commercialize the project, Peking University allowed Founder to take it over. It became the technological cornerstone of Founder’s near monopoly of the Chinese-language media publishing system, which persists even to this day. Stone’s chief engineer, Wang Jizhi ([image: e9781461644514_i0048.jpg]), had developed his Chinese PC typesetting system within a state research institute. The technology later became the basis of Stone’s first Chinese/English typewriters. Lenovo’s chief engineer, Ni Guangnan ([image: e9781461644514_i0049.jpg]), had developed under the Institute of Computation a Chinese-language computer card that could search for related Chinese words automatically. The basic building blocks of the Chinese language are different combinations of two or more Chinese characters, so making a computer automatically suggest possible combinations once a character is entered significantly sped up input. Similar technology for English input came later.8 The card Ni Guangnan invented was named Lian Xiang (related thinking, [image: e9781461644514_i0050.jpg] [image: e9781461644514_i0051.jpg]), and it is still the Chinese brand name of Lenovo.

Many regard the 1980s as ZGC’s golden age of innovation, especially in Chinese processing hardware and software. It must be made clear, however, that these inventions resulted not from R&D at these newly created companies but from the decentralization and commercialization of decades of research that had been conducted at their mother institutes (Zhu 2000).

The value of the name recognition granted by affiliation with China’s elite institutes does not stop at technology transfer. Liu Chuanzhi ([image: e9781461644514_i0052.jpg]), the founder and former president of the board of Lenovo, has always been very clear on this point:


If Lenovo had not had the Institute of Computation as a background, and without all the “nutrients” coming from the institute, it would have had a hard time growing. The fact that we were owned by the state was very important. You need a reputation to get bank loans in China, but if we were not owned by the state, reputation alone would not be enough to obtain loans.9 We were allowed to establish a joint venture in Hong Kong in 1988; another ZGC company could not do that because it was privately owned. We had CAS to back us up and say that “Lenovo is our company.” (Liu and Zhang 1998, 43)


In the 1980s, China was still basically a planned economy, Beijing more so than the more commercialized southeast coast. The resource allocation and business transaction systems were overtly hostile to non-state firms. So the development of the minying companies was anything but easy. Ling (2005, 2007) gives a vivid description of the countless hurdles and hardships Lenovo encountered in obtaining a license for international trade, gaining permission to use foreign exchange, issuing bonus money to its employees, establishing manufacturing facilities, and so on. Lenovo’s founders were repeatedly investigated by various authorities for alleged frauds. Lenovo survived all of these investigations, but not all of their competitors were so lucky: many companies disappeared from the “Electronic Street” (Ling 2005).

Fortunately, the minying firm founders had impeccable timing and a beneficial location for launching their technology revolution. In the early 1980s, China as a whole lagged behind in the electronic age. Black-and-white televisions and rudimentary consumer electronics such as washing machines were available only to elite urban households. In ZGC, however, with state investment in 863 and other research programs, most organizations started to purchase computers for either research or office use. Nowhere in China was there a more pronounced demand for information technology than in ZGC at this time. Since most users were at research institutes, universities, government ministries, or large state-owned enterprises, the academic backgrounds and networks of the ZGC company founders were rather handy in getting contracts for them. Also, China’s own computer industry, which was dominated by state-owned enterprises, lagged technologically and was unresponsive to the market. The shortage of affordable computers on the market created room for the minying firms.


INTERNATIONAL CONTACT: HONG KONG BUSINESSMEN

One of the most important sources of income for minying firms, even more important than selling their innovative technology, was trading computer parts and systems with foreign companies through legal or illegal channels. There was little activity in ZGC by large multinational companies until the late 1980s, when companies such as AST and Compaq started to sell their computers in Beijing. During the mid-1980s, a small number of overseas Chinese businesspeople from Hong Kong were instrumental in introducing ZGC’s new enterprises to the international technology market. The most famous such businessman was Zhang Xuanlong ([image: e9781461644514_i0053.jpg]), owner of a small Hong Kong company with a rather tacky name: Jin Shan (Gold Mountain). Zhang understood the potential of the IT industry and was sure about the potential of China’s market. He was the first international businessman to enter ZGC, and he could scarcely believe his luck when he found that some of China’s most prestigious research institutes were eager to work with him. Zhang supplied Stone and Founder with computers shipped from Hong Kong for sale in mainland China. He also hired a brilliant Chinese programmer and founded China’s first software company, also named Jin Shan ([image: e9781461644514_i0054.jpg], now Kingsoft), which is now one of China’s largest independent software developers (Liu and Zhang 1998). Another Hong Kong businessman introduced Stone to Japanese typewriter makers, which led to the creation of Stone’s Chinese typewriter. Similarly, Lenovo formed a joint venture with a Hong Kong company to import computers to the mainland (Zhu 2000). Although these Hong Kong businesses were hardly high tech in international perspective, they were the first teachers of ZGC’s IT firms and were instrumental in connecting China’s high-tech firms internationally. They also provided Chinese firms with their first real opportunities to generate profits through international trading. Due to tariffs, the price gap between the Chinese and international markets was so great in the 1980s that if one could import and sell without paying punishing tariffs—as many ZGC firms managed to do in the name of their mother institutes—it was like printing money.


THE CHINESE STATE AND THE ZGC EXPERIMENTAL ZONE

Another crucial factor behind the birth of ZGC was the attitude of the Chinese state. The 1980s was the heyday of Chinese economic reform. Short on capital, the state saw the experiment with minying high-tech companies as a way to introduce market forces into the S&T sector at little cost to itself. It tentatively endorsed ZGC by setting up an experimental zone there in 1988 and provided some tax relief for new enterprises. In addition, the Chinese state started the “Torch Program” in the mid-1980s. Unlike 863, this program aimed to create a new mode of business organization in which technology, production, and marketing could be effectively combined in response to market demands (Feigenbaum 2003; Gu 1996). Instead of state directives, the Torch Program uses market tools such as preferential policies and tax incentives. Conceptually, it represented a major change in Chinese state involvement in the S&T sector, from commanding the entire system to supporting, facilitating, and adjusting to market demands. Yet the budget for Torch is much smaller than 863’s. Due to the powerful legacy of central planning, the ideals of the Torch Program were not quite followed, as the minying enterprises were continuously discriminated against financially and in other ways (Feigenbaum 2003). Due to the lack of a legal framework for business transactions in ZGC, many firms operated in a gray area of legality, especially regarding import tariffs. As a result, ZGC earned the nickname “Liar’s Street” ([image: e9781461644514_i0055.jpg]). The state, however, chose to turn a blind eye toward the questionable business practices in ZGC. In retrospect, it was the state’s tolerance, far more than its active assistance, that allowed ZGC to survive.

Overall, the institutional environment of ZGC at this stage showed signs of the coming revolutionary changes. A new agent, the minying high-tech firm, had emerged to connect public research institutes with the domestic and international markets. Wang and Wang (1998) note that ZGC in this period demonstrated remarkable similarities with the early days of California’s Silicon Valley in terms of technological innovation, rapid company creation and spin-off, and personalized small-firm networks. But in ZGC these phenomena were created through a mechanism entirely different from that in Silicon Valley. ZGC’s technological dynamism did not come from in-house investment in R&D but from the utilization of expertise and commercialization of products already developed in their mother research institutes or universities. The speed of spin-off had little to do with a refined division of labor; rather, it was due mostly to the large number of research establishments in the ZGC area that wanted to be in on the action. The social networks between firms were strong, but they were exclusively academic networks with little involvement of other commercial agents, such as banks, business services, and management.

In a way, ZGC’s original firms were extremely lucky. They chose the only place in China with a critical mass of technologically competent users to launch China’s technological revolution. Their lack of managerial skills was concealed by China’s generally primitive commercial environment. They also received the tentative endorsement of the state because they were seen as serving it by financing and commercializing the state’s research products instead of challenging the state’s monopoly of the S&T sector. Most importantly, ZGC was relatively sheltered from the global market, thereby giving these new firms a valuable window of opportunity in which to pursue autonomous technological innovation with little pressure from the outside. Needless to say, the level of innovation that emerged in this context could not be sustained when the state ceased to provide free R&D or when the market became open to multinational corporations. Both of these changes occurred in the 1990s, as we will see in the next chapter.


NOTES

1
This part of the chapter draws heavily from Feigenbaum’s research (2003) and the collection of memoirs by China’s prominent scientists associated with the defense industry, among other sources.


2
More discussion of China’s science and technology system can be found in Liu and Jiang 2001, 177–178, and Cao 2004, among other sources.


3
This top-down system, established in the 1950s, remains influential in China’s science and technological establishments today. In a 2004 special supplement to Nature, China Voice II (2004), several of China’s leading scientists criticize the centrally planned scientific system, embodied by China’s Science and Technology Ministry, for its misguided and wasteful allocation of resources, whereby the rule of man and considerations of politics triumph scientific evaluation and supervision. The articles trace the origins of China’s scientific institutional setup to the early PRC era and argue that the task-led approach has outlived its usefulness; they advocate a more grassroots and scientist-driven approach (Poo 2004; Rao, Lu, and Tsou, 2004).


4
When I was a child during the Cultural Revolution, I was sent with my parents to a remote rural labor camp in Heyang, Shaanxi province, along with many people from China’s Nuclear Ministry. Among these were a husband-wife couple of China’s most prominent nuclear scientists, Qian Sanqiang ([image: e9781461644514_i0056.jpg]) and He Sehui ([image: e9781461644514_i0057.jpg]). Mr. Qian was responsible for tending the camp’s heating furnace, whose fuel was decisively non-nuclear. Ms. He was responsible for ringing the bell that marked the daily work schedule. An older child told me fondly how she remembered that Ms. He, a physicist with a PhD, trained in Britain, was so precise in ringing the bell that she carried a radio with her to the bell every day and struck the bell by the precise second of the radio announcement.


5
One of the most celebrated scientists in China during the 1980s was the mathematician Chen Jingrun ([image: e9781461644514_i0058.jpg]) from CAS. A very shy person who was painfully uncomfortable during public appearances was turned into an icon for hard-working Chinese scientists by the mass media and became a role model for millions of Chinese school children.


6
No rental-housing market existed in Beijing at the time. Even if one had existed, professors’ incomes would certainly have been insufficient to afford a unit.


7
For further discussion of minying firms, see Segal 2003, 39–42.


8
This ability to suggest related words is far more important in Chinese than in English since the most commonly used input method in Chinese is pinyin, a string of Roman letters describing the pronunciation. After one inputs pinyin, the user then selects from a long list of potential characters that can match the sound. The ability to “guess” related characters thus saves the user many keystrokes for selecting the right characters.


9
The difficulty of non-state enterprises in obtaining loans from state-owned banks is one of the most stubborn problems plaguing China’s minying enterprises today.
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Foreign “Wolf” and Local “Lamb”

Multinational Companies and the Resurgence of ZGC in the 1990s

 


 


 


In the spring of 1989, a few months after ZGC received the tentative endorsement of the Chinese government to establish an experimental high-tech enterprise zone, political turbulence swept the region. The death of former Communist Party general secretary Hu Yaobang ([image: e9781461644514_i0059.jpg]) set off a series of large-scale student demonstrations in Beijing and other major cities of China, demanding political reform. In the crisis ultimately leading up to the June 4 crackdown on the students and other participants, a number of minying firms in ZGC emerged as a surprising player defying the Chinese government.

With its concentration of universities and intellectuals, ZGC had long been an epicenter for liberal politics. The employees of most companies were faculty members or recent graduates of the nearby universities. Many identified with the pro-democracy students. And the non-state status of ZGC companies gave them a measure of independence unfamiliar to most Chinese enterprises. Stone, the flagship company in ZGC in the 1980s, openly confronted the Chinese government by providing financial donations to the movement. But the subsequent crackdown on June 4, 1989, and onwards demonstrated the fragility of ZGC’s independence. The CEO of Stone went into exile (Lu 2000), and the regional business climate became uncertain and stagnant. As the state suspended its political endorsement, ZGC was plunged into a deep freeze.

ZGC recovered in 1992, after Deng Xiaoping, frustrated by the slowing pace of reform after 1989, made a southern coastal tour to reconfirm China’s commitment to a market-oriented economy open to international investment and relations. But, unexpectedly, the subsequent measures for reform and opening brought an even more profound challenge to the region: the entry of MNCs.

This chapter examines the effects of market liberalization and the entry of MNCs into China after 1992. Most theoretical arguments about globalization have emphasized the indispensable role of MNCs in bringing advanced technology to the developing world. The experience of ZGC, however, reveals a far more complicated story. Market liberalization in the early 1990s led to rapid inroads of MNCs into China. While the MNCs and imported products spurred dizzying technological advancement, they also nearly destroyed the market share and innovative activities of indigenous firms. As a result, ZGC was transformed from an indigenous center of innovation into a relentlessly competitive platform for foreign products. Such a process is not unique to China; Mexico and Brazil had experienced similar developments after trade liberalization (Dedrick et al. 2001), when lower prices and rapid diffusion of computer technology coincided with a sharp decline in local firms’ market share.

However, after a few years of decline, some of the most adaptable and persevering firms in the region were able to reverse the situation. Learning managerial expertise from MNCs and utilizing their indigenous technological resources, ties to the state institution, and superior understanding of China’s market, they started to produce and market their own products. In addition, the world-class supply chain that was forming on China’s coastal region in the 1990s provided a ready supply network for these companies. Some quickly outperformed MNCs in China.

The turnaround showed the crucial importance of local knowledge. Despite MNCs’ advanced technology and superior capital and experience, they were deficient at developing a poor market in an emerging economy. It also showed that indigenous expertise and enterprises were indispensable for selecting and assembling foreign technology for the local market, even in a globalized industry. And, perhaps most important, it demonstrated the power of synchronizing export upgrade and import substitution in creating competitiveness of the Chinese companies.

This period also witnessed the emergence of a new generation of entrepreneurs and professionals in China’s ICT industry. Growing up in the midst of China’s reform, these individuals were little burdened by its legacy of central planning. Well educated, intensely curious, and open to international influence, they were commercially aggressive and technologically ambitious. Their coming of age signaled the dawn of an internationalization of ZGC that would expand gradually over the years and that will certainly continue well into the future.

CHINA’S ICT MARKET LANDSCAPE IN THE 1990s

Entering the 1990s, activity in China’s technology market picked up speed. As reform gained momentum, a dramatic reduction of tariffs on electronic products was implemented in 1993, from 82 percent in 1992 to 35 percent in 1993 and 15 percent in later years (Kraemer and Dedrick 2001, 5). This combined with rising personal incomes made computers vastly more affordable than they had been in the 1980s. As we’ve seen, a PC cost 30 years’ salary for the average urban resident of Beijing in 1985; it cost less than a year’s salary in 1997. As a result, sales of PCs soared in China in the 1990s. Figure 3.1 shows the dramatic increase in PC shipments throughout the 1990s. In 1990, China only had 500,000 PCs. In 2000, over 7 million PCs were sold in a single year (Kraemer and Dedrick 2001, 3). Beijing’s status as the national capital and ZGC’s success in popularizing personal computers in China started to attract intense interest from MNCs.

From 1992 onward, multinationals came to China in droves. By 1996, foreign and joint venture establishments numbered more than 1,000, and total investment exceeded US$1 billion (Zhao 1998). It might not be much compared to the scale of American investment in China’s high-tech sectors after 2005, but the last figure was unprecedented at the time.1 Most major American and Japanese electronics companies established a presence in ZGC—IBM, Compaq, Intel, HP, Epson, Microsoft, GE, DEC, Canon, National, Hitachi, NEC, Mitsui, and Mitsubishi, to name just a few (Wang and Wang 1998).

[image: e9781461644514_i0060.jpg]

Figure 3.1 PC unit shipments in China (thousand units), 1991–2005.


Source: CCID, Annual Research Reports for China’s Computer Industry Market Research, 2001. Ministry of Information Industry, Statistical Yearbook of China Electronic Information Industry, 2003, 2004, cited CCID data from 2001 to 2003. The figures from 2004 and 2005 came from IDC Research.



The goal of the MNCs was straightforward at first: selling their products in China. Given the Chinese government’s restrictions on foreign ownership of retail companies and the MNCs’ unfamiliarity with the Chinese market, MNCs first chose to establish relations with Chinese firms to market and service their products. The MNCs overwhelmingly chose minying firms rather than state-owned companies as their sales partners because of their flexibility and market orientation. The refreshing energy of minying companies contrasted sharply with the inefficiency and bureaucracy of state-owned enterprises (Wood 1989). Such partnerships with the promise of capital and technological infusion were also aggressively sought after by the minying firms, many of whom had been trading computers for years. The small Hong Kong businessmen dropped out of the picture as the minying companies discovered that there were more powerful players interested in partnering with them.

Most ZGC companies were grabbed as sales agents by competitive American and Japanese MNCs. The collaboration between MNCs and minying companies fundamentally changed China’s information technology industrial landscape as minying companies became the main intermediaries responsible for introducing foreign products into the Chinese market. The state-owned companies, sheltered from international competition for decades, were unable to compete and saw their market share plummet.

The collaboration with MNCs turned out to be a mixed blessing for the minying companies, however. While it brought them rapid expansion and a sharp rise in sales volume, the incentive for autonomous R&D diminished. As profit-oriented companies, if they could easily make money by selling proven technology developed by the MNCs, why risk the uncertainty and financial burden of inventing new products or expanding the technological frontier? Meanwhile, Chinese research establishments, continuing to suffer from a lack of funding, also realized the commercial value of their products and became much more reluctant to transfer research results to commercial companies for free, even if these were affiliated companies. Without free R&D from the state and with little financial resources, accumulated technology, or incentives to launch R&D themselves, innovation in ZGC firms rapidly dwindled.

At this point, their lack of commercial and technological experience and the irregularity of China’s ICT market also became painfully obvious. Zhang Weiying (2004), a well-known Chinese economist, recently described the situation faced by the first generation of Chinese minying entrepreneurs as follows: “It was like the Chinese entrepreneurs were walking comfortably naked under the cover of darkness. But suddenly someone turned on the light.” The “light” is globalization. This could describe ZGC firms in the 1990s. Most were less than ten years old, born in an internationally isolated country that had been devoid of private business for decades. Most founders were former scientists; they had only a vague understanding of the challenges of running a commercial technology enterprise and were practically in the dark about the intricate and changing relationship between technology and the market. Most could not predict global technological trends, and even if they could, they could not possibly come up with the capital and expertise necessary to take advantage of them. Yet they found themselves face to face with the world’s most experienced and powerful technology giants.

Many lost direction. Some major firms engaged in a series of expansions into unrelated areas to diversify their risks or seek profit. Stone, the pioneer in Chinese-language typewriters and the flagship company in ZGC, got so carried away with its trading business and miscellaneous ventures into unrelated areas such as real estate (at one point it even made Stone brand-name cookies) that it failed to anticipate how quickly the market for its Chinese typewriters would disappear as their functions were replaced by printers made by American and Japanese companies. Other Chinese firms that had benefited in the 1980s from their innovations in Chinese-language input and output methods and devices also saw their market shares vanish thanks to the progress of PC technology and the targeting of the Chinese market by the MNCs. The release of the Chinese version of the Windows operating system and the wide availability of pirated copies in the mid-1990s practically eliminated the market for indigenously developed Chinese-language software. Kingsoft ([image: e9781461644514_i0061.jpg]), the company that first popularized the Chinese word processor, was forced to trade computer parts and later to write computer games to survive.

As major ZGC firms competed for the right to represent different MNC giants, ZGC became a market-share battleground for MNCs. The consequences were predictable enough. As the number of available partners for the MNCs rose sharply, the potential profits to be reaped declined precipitously. As MNCs became more familiar with the Chinese market, some decided that they did not have to stick with their Chinese partners after all, since they could market directly to users. This was especially feasible for technology firms from Taiwan, with their cultural and linguistic access to the Chinese market. Facing declining profits, many Chinese firms realized that their days as sales agents for MNCs were numbered. For the earlier enthusiasts of ZGC, it seemed that the foreign “wolf” had arrived and that the local “lambs” were helpless in confronting its power (Liu 1999).

Throughout the 1990s, there was little self-generated technological innovation by ZGC firms to speak of, but the pace of adaptation of foreign technology quickened significantly. Computer users in China saw a rapid upgrade of IT products. The gap between the products sold to the Chinese market and those sold to the mainstream international market had essentially disappeared by the late 1990s. Yet the flourishing technology market and rapid technological changes brought no comfort to the minying firms. As the reduction of tariffs for IT products in the mid-1990s gradually made Chinese PC prices equivalent to those on the world market, the intensified competition in the PC market drove down the profit margin of computer trading, diminishing the profits of computer hardware companies. Poor protection of intellectual property rights also made sustained independent software development impossible. After leading China into the computer age, the fabled “Electronic Street” was in danger of losing its identity to the far superior technological, capital, and management power of multinational firms in an unsheltered market.

Not only had the market for indigenously produced technology products vanished, but, more dangerously, the limited supply of local talent suffered a sustained “brain drain.” In the 1990s, the wages of Chinese intellectuals had not substantially improved, and thus salaries earned by working for MNCs were ten times or higher than those earned by working for local firms. In addition, students at universities in the ZGC region were seized by the frenzy of going abroad; elite university students viewed studying abroad as one of the few tickets to a bright future. Much more than other regions in China, ZGC was flooded with information and consulting services for foreign university applications. The New Orient ([image: e9781461644514_i0062.jpg]) is a nationally known private school in ZGC that is dedicated to training students to raise their scores on the TOEFL, GRE, or GMAT for admission to foreign universities. It draws students from all over China. By some accounts, 80 percent of Chinese students going abroad in the 1990s had passed through this school.

Needless to say, such an environment made it very difficult for the local minying firms to attract employees. In an interview I conducted with the CEO of a small ZGC firm in 2000, the CEO made a common observation that in ZGC the first-rate people went abroad, the second-rate people went to MNCs, and the third-rate people went to large state-owned companies because they can get a Beijing residential permit. Only the fourth-rate people go to minying companies. Those companies even had a hard time hiring “fourth-rate” people because of government restrictions that only allowed people who held a Beijing household registration permit to work legally in Beijing until 2000.2

A person visiting ZGC in the mid-1990s would still have been impressed by its vibrant commercial scene, but upon a closer look he or she would no longer find many products bearing Chinese brand names. While Chinese-manufactured hardware and software had dominated the market before it opened up to foreign firms in 1993, Chinese manufacturers had barely a 20 percent market share in the mid-1990s (Kraemer and Dedrick 2001). Commercial technology trading was still active and intense, but many of the traders were now people with a heavy southern rural accent, suggesting that a high-tech background was no longer necessary for computer trading. On the main streets, illegal vendors abounded, selling fake university graduation certificates and pirated software of various kinds. The question became an obvious one for ZGC firms, some of which were started by China’s most elite scientific institutes: On what technological basis could they legitimize their continued existence?

In the midst of this difficult time, Stone called for a “second start-up”–ZGC firms had to either re-create themselves to survive international competition or evaporate. Yet none knew exactly how to remake themselves. Stone’s solution was to “dance with the wolf” by entering several joint ventures with MNCs in integrated circuit (IC) and other related technological production based on the capital Stone had raised on Hong Kong’s stock market.3 It was clear to any observer, however, that Stone’s technological contribution to these ventures was minimal. Without distinctive products bearing its name, Stone increasingly resembled a capital investment agent.

Yet the rise of Lenovo in 1996–1997 showed what a minying high-tech firm could accomplish in the midst of international competition. Lenovo also provides the first example of the power of synchronizing export industry and domestic market in technological learning in China.


LEARNING FROM MARKET COMPETITION: THE STORY OF LENOVO

As seen earlier, Lenovo was one of the earliest spin-offs from the CAS’s Institute of Computation. It made its name by selling its Chinese-language computer card in the 1980s. In the 1990s, Lenovo, like other ZGC firms, became a sales agent—in this case, for the American firm AST and a few others such as HP and Sun. Though it was doing well selling foreign-made computers and accessories, Liu Chuanzhi ([image: e9781461644514_i0063.jpg]), Lenovo’s founder and CEO at the time, set the company’s sights on producing its own PCs. The motivation was simple, he recalled, “As a spin-off from Institute of Computation, I believed that we have the ability to make PCs ourselves. But we were under the planned economy. Lenovo was so small that there was no way the state would allocate a production license to us. No matter what we promised we could do, no one could bet on our potential only. We decided to expand overseas first since there was no planning control overseas” (Liu and Zhang 1998, 44). Lenovo established a joint venture in Hong Kong in 1988 in a strategy called “the blind carried the cripple,” in Liu’s words. Lenovo was “blind” since it had the human resources but was clueless about the international market. Hong Kong businessmen were “cripples” who understood the international market very well but did not have sufficient human resources to engage in technological ventures. But by combining the strengths of both, their alliance had a chance to overcome their handicaps.

Using the name of a Hong Kong company, Lenovo turned to the mainland to build a motherboard production line in the Pearl River delta. This “curveball” strategy was common for Chinese firms that wished to take advantage of the government’s preferential policy for foreign investment while evading the strict governmental controls on resource allocation for non-state Chinese firms. Having establishments in Hong Kong was also essential for keeping Lenovo up to date on changes in the global market. The early 1990s was a time of geographical shift for the PC industry: the sectors with low profits—motherboards included—were either abandoned by Taiwanese PC makers or relocated to the mainland. For Lenovo, the profits of motherboard production were not the main point, however. The operation helped the company learn the complex industrial process of mass production.

Lu (2000) recounts how Lenovo suffered repeated setbacks during the early stages of its motherboard production due to technological glitches and supplier and market price changes. In one incident, Lenovo’s motherboard was found to be incompatible with a particular brand of RAM chip after the product had already been shipped. In each case, Lenovo’s engineers in Beijing were able to quickly fix the problem by either altering the design or fixing the software (82). Dealing with these setbacks increased Lenovo’s confidence in its own technical ability and familiarized it with the rhythm and perils of the global technology market, including client and supplier management and abrupt market changes. The experience of running a large, internationally competitive, export-oriented motherboard production process, even for only a few years, was indispensable in preparing Lenovo to produce PCs on a large scale later. Lenovo started to make PCs under its own brand in 1990, but its sales were very small compared to those of major MNC brands. Gradually, however, it was able to synchronize its product-development cycle by closely tracking global technological changes.

Yang Yuanqing ([image: e9781461644514_i0064.jpg]), the current chairman of the board of the Lenovo Group, was a young man only a few years out of graduate school in 1996. With a master’s degree in computer science from the prestigious University of Science and Technology of China, Yang landed a job at Lenovo in 1988 as a temporary stop before going abroad. Lenovo did not turn out to be the high-tech company he thought it was. Instead of assigning Yang to R&D, Lenovo needed him in sales, where he worked with a number of MNCs such as AST, HP, and Sun to sell their products. What caught his attention was not the advanced technology of the MNCs but their management systems. Yang made careful notes in particular about HP’s management protocols, negotiation procedures, internal organization, and human resource management (Zhu 2000, 103). When he was placed in charge of Lenovo’s computer-aided design (CAD) department from 1991 to 1993, Yang did an impressive job of adopting some of the methods he had learned from HP. His work caught the attention of Liu Chuanzhi who in 1994 promoted Yang to head the PC department, the most important yet most troubled department at the time. Yang quickly implemented major reforms in Lenovo’s production and marketing to streamline the operation and make it more responsive to the market.

Prior to 1996, China’s mainstream PC market had been one generation behind the global market due to weak domestic purchasing power. In 1995 mainland China only sold a total of 1.2 million PCs. In comparison, Japan’s 1995 computer shipment was about 5.5 million (Kraemer and Dedrick 1996). In the United States, annual sales in the same year were 21.3 million units and grew fast (Computer Industry Almanac Inc. 2002). It is no wonder that MNCs did not pay attention to the Chinese market. MNCs had also concluded that Chinese users could not afford the most up-to-date products, so they logically used China to clear out leftover inventory. Yang, on the other hand, understood the desire of Chinese users for the most up-to-date products and saw an opportunity for Lenovo, which by then had sufficient experience and the capacity to mass-produce PCs using the suppliers’ network that was taking shape in the southeast coast of China. In 1996, Lenovo reduced its PC price four times to be about two-thirds of the prices of major foreign brands while introducing the latest CPU into its models. The dramatic market gains that resulted made Lenovo the best seller in the Chinese market in 1996 and 1997 as it firmly defeated all foreign brands and established itself as the top PC brand in China.

Since then, Lenovo has expanded its lead in the Chinese market by penetrating its market networks into smaller cities, from 12.5 percent market share in 1997 to 19.4 percent in 1999, and with a share of about 30 percent throughout the 2000s (Kraemer and Dedrick 2001). It was one of the largest PC makers in the Asia/Pacific Rim region in 1999 and in 2006 was the third-largest PC manufacturer in the world after its purchase of IBM’s PC business in 2004. In retrospect, Lenovo’s success in 1996 and 1997 was not all that miraculous. It should be attributed more to the complacency of MNCs than to the brilliance of Lenovo. Had the MNCs been more attentive to Chinese consumers’ desires, Lenovo might not have been able to overtake them in China. But the MNCs planned their strategies globally, and China’s market was only a small part of their global marketing campaigns in the early 1990s. Most MNCs’ branches in China were small and low on the administrative hierarchy, so even if the local staff had advocated a more locally oriented approach, the likelihood of them winning support from headquarters was minimal. So what may seem like arrogance or complacency on the part of MNCs was, in fact, normal behavior based on their global strategies toward emerging markets. With China’s having barely 2 percent of the global market share of PCs in 1995, MNCs had neither the motivation, knowledge, nor competitive pressure to focus on the Chinese market. Under such circumstances, Lenovo’s success was hardly surprising.

In 1997, however, Lenovo’s accomplishment was considered a truly amazing breakthrough. It shattered the myth of the invincibility of MNCs in the Chinese market and proved that despite their initial disadvantage in capital, technology, and management, Chinese firms could learn and compete successfully with MNCs without state protection. Given that Lenovo was a rather typical ZGC firm prior to this time, there was no reason to believe that other firms could not do the same. And, indeed, other Chinese PC companies followed suit. Dedrick and others (2001) report that after trade liberalization, the domestic market shares of Brazil’s and Mexico’s indigenous PC brands declined to 25.6 percent and 12.2 percent, respectively, excluding “white-box” (non-branded) clones. In contrast, Chinese brand-name PCs in the late 1990s controlled 80 percent of China’s market (Kraemer and Dedrick 2001, 10).

The key to the success of Chinese firms was a unique combination of the domestic market conditions and the export capacity on China’s coast. China’s domestic market had some special features compared to the markets in other large developing countries. China had a far more dynamic economy than Brazil or Mexico in the 1990s, with explosive growth of the technology market. Yet the very low purchasing power of Chinese consumers in terms of U.S. dollars prevented the market from adopting expensive imported products on a large scale. The average income level of Chinese technology users, though rising fast, is still substantially lower than that of their counterparts in Brazil and Mexico. For example, in 2002, China’s per capita GDP (gross domestic product) was US$989, while Brazil’s was US$2,593 and Mexico’s was US$6,320. In Brazil and Mexico, there had long been a middle class with substantial purchasing power to buy imported consumer goods (Felix 1989). But China had just come out of the Mao era in the 1990s, and the middle class was just emerging. And Chinese computer users, though eager for newer technology, were highly sensitive to price. Under such conditions, the price reduction initiated by Chinese firms was likely to generate a far more favorable response than would be the case in Brazil and Mexico. Chinese domestic firms understood this very well, compared to the less attentive MNCs.

Lenovo was also able to rapidly expand its production capacity thanks to the presence of numerous parts suppliers on China’s coast. It is difficult for any company to increase output dramatically without suffering problems in quality. It would be especially hard for an inexperienced PC company such as Lenovo. But Lenovo had help at its doorstep. Since the 1990s, Taiwanese companies had dominated the global supply chain of personal computer products; many were the largest OEM suppliers for multinational companies such as Dell, Compaq, HP, and others. Starting in 1993, these companies transferred a large portion of their production capacity to mainland China, alongside some mainland PC makers (Kraemer and Dedrick 2001, 12—13). So within easy reach of Lenovo were low-cost, time-tested, world-class vendors for PC parts. Given that these vendors were supplying the global market, they had an unmatched economy of scale. Though oriented to export, this supply network could not pass up the chance to sell to the emerging market in mainland China. The linguistic affiliation and geographical proximity between the mainland and Taiwanese manufacturers facilitated communication and negotiation. Had Lenovo had to negotiate with distant and unfamiliar foreign vendors, organizing such transnational networks would have been far more difficult. In Lenovo’s rapid ascendance, we have the first example of the combined power of import substitution and export industry in China.

Another factor unique to the ZGC region was the technical expertise within ZGC firms. A personal computer is no longer prized technology nowadays when a middle school kid can figure out how to put one together. But in China during the early 1990s, few were in a position to design effective PCs fit for mass production. The academic background of Lenovo’s engineers and the firm’s access to human resources in the Institute of Computation helped Lenovo gain an early understanding of how to design their own PC brand and gave them confidence that they could do it (Zhu 2000, 103). These engineers proved that they could solve many of the technical problems the company had encountered. In contrast, some of China’s earliest and most active PC-assembly plants were built in Guangdong province by Hong Kong and Taiwanese firms, yet there was little transfer of technology to the local partners because of inadequate human resources (Chung 1997; Huchet 1997). Thus, it was no coincidence that ZGC firms were the first to create a commercially competitive PC brand in China.

The MNCs also played a role in the success of ZGC firms. Lenovo’s Liu and Yang were fond of saying that HP was Lenovo’s first teacher. Without its close collaboration with MNCs, Lenovo could not have acquired the management and marketing skills essential for mass producing and marketing PCs in China. MNCs had also offered lessons to many other companies collaborating with them. Indeed Lenovo’s readiness to absorb the lessons made it a market leader.

Lenovo’s experience was the most notable among ZGC firms, but it was not unique. Other companies in ZGC had similar experiences. For example, a Tsinghua University spin-off, Ziguang ([image: e9781461644514_i0065.jpg]), had been the chief sales representative of a Taiwanese scanner manufacturer for eight years since 1987 and had made the Taiwanese company the top scanner seller in China. In 1995, however, the Taiwanese company decided to do its own marketing. Facing the prospect of losing its main source of income, Ziguang chose to produce its own brand of scanner that same year. Fortunately for Ziguang, it could draw plenty of technical support from Tsinghua University to help it tackle the design problems it faced after it was forced to choose a different supply chain than the Taiwanese manufacturer’s. Since an array of internationally competitive vendors existed on the southeast coast of China, just one year after Ziguang launched its own scanner, it became one of the top three sellers in China. It took over the number one spot just three years later (Liu and Zhang 1998, 182).

Both Lenovo’s and Ziguang’s experiences suggested that rather than moving progressively from OEM to OBM, Chinese firms could move quickly into the OBM stage by taking advantage of China’s existing OEM capacity and their technical resources. OBM has given mainland Chinese firms a higher level of autonomy and control of their products. It has also provided a valuable opportunity for learning the relevant technological and market management expertise more comprehensively than OEM could have allowed. In the Chinese market, the firms are poised to compete well with the MNCs.

The success of the local firms also highlights the deficiency of relying on MNCs to serve a developing market. Unlike the local firms, MNC branches typically lack sufficient autonomy from faraway company headquarters, especially before the countries have matured into a valuable mass market. The headquarters of MNCs are more concerned with the global distribution of resources than they are with understanding the desires and potential of local users in a developing country. While MNCs have talented local managers, these managers can hardly be expected to reach the ears of major decision makers thousands of miles away. Many MNCs have realized this problem and more are pursuing localization.

Despite the successes of Lenovo, Ziguang, and other Chinese firms, their strength was not in innovation. Their products succeeded based on price and marketing by and large, not on their technological merits. In this sense, Lenovo was merely following the proven strategy of the Chinese consumer electronics industry by initiating price competition. That strategy worked well in a nation with weak purchasing power that was thus extremely sensitive to price variations. But preoccupation with China’s rather unsophisticated market in the long run may also have limited the incentives and capital for technological innovation. The price advantage will not stay with Chinese firms forever. As most global PC production was relocated to mainland China by the late 1990s, the costs of all firms, Chinese or international, have become more or less the same. The cost advantages of local firms have been shrinking and soon may no longer exist. Thus, Chinese firms have to look for new strategies or frontiers that will allow them to take advantage of their local knowledge, networks, and technical resources in order to compete with MNCs in China. This will be increasingly hard, given that MNCs are paying ever-growing attention to China. However, the sophistication of China’s technological market and local technical capacity are growing at the same time, generating more opportunities for local firms. Later chapters will explore these issues.

In summary, Lenovo’s experience in the Chinese market demonstrated the importance of human resources within Chinese firms and their desire and ability to learn from MNCs. It also signaled a giant leap in the management and competitive potential of the still-young Chinese firms, guided by a new generation of professionals. The success of Chinese firms in the PC market could not be attributed to government protection; rather, it was the result of MNC trend setting followed by complacency of MNCs in the Chinese market. Most importantly, the success of Chinese firms demonstrates the power of synchronization in the Chinese technology market—with its explosive growth and price sensitivities—with the expanding export manufacturing capability of China’s southeast coast.

As a result of the efforts of Lenovo and similar firms, the role of minying companies in China’s ICT industry was firmly established by the end of the 1990s. Yet the question remains: Are these commercially capable agents also capable of launching indigenous technological innovation rather than simply replicating global trends? In other words, can their autonomy from the MNCs in the market be expanded to the realm of R&D?


THE STATE-ENTERPRISE RELATIONSHIP IN THE 1990s

The 1990s also marked a shift in the state-enterprise relationship in ZGC. While the state was the impetus for change through its tolerance of minying firms in the 1980s and its open-door policy in the 1990s, its direct involvement in the ZGC region had been minimal until 1999. In the 1990s, the state devoted most of its energy to restructuring state-owned enterprises; minying firms had only been in its peripheral vision. Beijing’s municipal government, however, discovered the potential gold mine of ZGC.

The Beijing municipal government has little authority and receives little tax income from most large national-level enterprises or organizations in the city (Segal 2003). In the 1990s, Beijing had been losing its tax base as heavily polluting factories were being closed down or forced to relocate away from the capital. In contrast, not only were ZGC’s thriving small-and medium-sized high-tech minying firms providing a growing tax base, they also held the promise of turning Beijing’s unparalleled advantage over other cities in China in human resources into economic resources for the city. The municipal government thus worked hard to encourage the expansion of ZGC.

In Segal’s (2003) comparison of the role of local government in four Chinese cities—Beijing, Xi’an, Guangzhou, and Shanghai—he concludes that Beijing’s governance structure was the most conducive to the growth of technology firms. Beijing’s government has developed a rather liberal approach in order to encourage social networking, and it provides funding for small innovative start-ups. It has also funded the development of an industrial park north of the ZGC core area, the Shangdi Information Industry Base ([image: e9781461644514_i0066.jpg] [image: e9781461644514_i0067.jpg]) and, later on, other industrial parks to attract established firms such as Lenovo and small start-ups with industrial incubators.

Yet those local efforts were far from sufficient to meet the needs of a high-tech region. Beijing’s municipal government could not possibly come up with significant capital for R&D on high-tech ventures. Its attempts to deregulate the minying firms also ran into problems, given China’s underdeveloped legal framework and the state’s monopoly on financial resources. But Beijing’s government succeeded in one thing: it created a mostly nonhierarchical relationship with local firms. Unlike the central government’s direct control of state-owned enterprises and unlike other local governments’ overly intimate involvement in their local minying firms, Beijing’s government was noninterventionist in ZGC. The ZGC administrative body had existed since 1988, but its responsibilities were limited to providing infrastructure, high-tech firm registration and certification, and tax and data collection instead of micromanaging the companies in the ZGC zone. The noninterventionist approach of the Beijing municipal government was due less to its own inclination than to its powerlessness over national organizations. Like the district government in Washington, D.C., the Beijing municipal government has little power over central governmental agencies. Because many ZGC firms were spin-offs of national-level organizations, Beijing’s municipal government had traditionally had little authority over them to begin with. The minying status of ZGC firms further sheltered them from direct government involvement, especially at the local level. As a result, Beijing—the heart of China’s centrally planned economy—rather ironically developed a governance structure that granted the most freedom to minying firms while giving them human resources and other support (Segal 2003).

Another development during the 1990s helped cement the relatively independent relationship between the state and China’s commercial enterprises—ownership restructuring. The state was then paying growing attention to property rights and the ownership structure of business enterprises. ZGC firms such as Lenovo and Stone took the pioneering steps of establishing a shareholder system to clarify ownership and the firms’ relationship to their parent institutions. Lenovo, for example, turned its majority share to the CAS, but the key founders also owned a share of the company. Other firms, both small and large, followed suit. Beginning in the mid-1990s, there was a marked decline in state-owned and collective-owned enterprises in ZGC and a sharp rise in shareholder-owned firms (figure 3.2). This privatization process was far from complete, however, as many large firms could not reach an easy compromise on ownership division. Property-ownership disputes remain a chronic problem in China even today.
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Figure 3.2 Ownership restructuring in ZGC, 1988–2000.


Source: ZGC Administrative Committee, Zhongguancun Science Park Annual Report, 1996–2001.



But as more firms became shareholder-owned entities, their relationship to their mother institutes had to be redefined. The previously hierarchical relationship between public institutes and their affiliated enterprises became less sustainable as commercial enterprises followed the logic of the market. A number of large university-owned firms in ZGC, for example, became publicly listed on stock markets in Hong Kong or China. Although universities typically remained the largest shareholders, university administrations could no longer dictate the course of the enterprises, as these companies now had to cater to other investors. In addition, due to a 1998 national policy to clarify government-business relations, many guo-you minying firms (those minying firms with state ownership) were asked to formally cut their ties to government agencies (Interviews). Overall, the socialist color of ZGC firms was fading fast.


CONCLUSION: INSTITUTIONAL DYNAMICS UNDER TRADE LIBERALIZATION

The leading catalyst of institutional change in ZGC during this period was the entrance of MNCs beginning in 1992. They quickly became dominant players in defining the technological landscape in China. On the one hand, MNCs helped minying firms become the mainstays of China’s high-tech industry, while the state-owned technology enterprises were either pushed to the margins or forced to restructure themselves to resemble the minying firms. On the other hand, MNCs dealt a near-fatal blow to local firms in terms of technological innovation, market share, and human resources. Intense international competition in ZGC, however, prompted local firms to be much more attuned to market conditions and international high-tech trends, forcing them to learn management and marketing expertise from the MNCs. Although this change from indigenous innovative center to satellite MNC sales platform was a painful one for ZGC, it was unavoidable and not without benefits. The lost innovativeness was compensated for by much-needed lessons in commercial operation, technological upgrades, and marketing strategy.

The transformation of Lenovo from an innovator in Chinese input methods to a sales agent for MNCs and then to China’s leading PC manufacturer was archetypal of the trajectory of ZGC firms during this period. It suggested the emergence of a new breed of Chinese ICT enterprise, one with technological expertise but also considerable knowledge of the market and MNC tactics. Lenovo’s aggressiveness and learning capacity marked a new level of competitiveness for Chinese firms and highlighted the inadequacies of MNCs in the developing market in the 1990s. The success of Chinese firms in their own market compared to their counterparts in Mexico and Brazil testifies to the combined power of export capacity and import substitution. That Lenovo could grow from a minor PC seller to the world’s third-largest PC maker in less than ten years shows the potential of the Chinese market for those who know how to best take advantage of it.

Despite the success of Lenovo and other Chinese firms, it is not yet clear whether ZGC’s young minying firms can become the key forces for international competitiveness outside China and for indigenous technological innovation in China. Commercial firms such as Lenovo have survived relentless competition in mature product manufacturing with a very thin profit margin. Most, excepting very few, do not have the luxury of pursuing a long-term vision or investing heavily in innovative technology. In the 1990s they were able to lay the groundwork for viable domestic technological firms and technological platforms. Either those firms need to learn new tricks to become innovative or new actors have to emerge for China to continue its technical climb.

The ZGC firms had barely emerged from their battle with MNCs over the PC market when another technological storm brought a dazzling array of new ideas, capital, and business models, as well as a new group of entrepreneurs. This was the revolution in telecommunication technology—in particular, the Internet—which began to tie ZGC to the faraway capital markets and fortunes of the United States.


NOTES

1
Yahoo! announced that it would be investing US$1.5 billion in Alibaba, a Chinese Internet business company in 2005, a sum easily exceeding the total foreign investment in Beijing’s IT industry in the early 1990s.


2
Beijing practiced one of the world’s most strict population-control policies. For decades, only state-owned enterprises or state agencies could grant Beijing residential status to their employees. The new law in 2000 (Regulations of Zhongguancun Science Park 2000) eased restrictions for minying firms in hiring, but the controls were not completely loosened. Non-Beijing residents still face discrimination in school fees and housing—even educated high-tech workers.


3
Stone and Lenovo were among the first few minying firms that the Chinese government allowed to publicly sell their stock in Hong Kong in the late 1980s. Both were successful in raising capital, given that so few Chinese technology firms were able to trade overseas.
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The Internet and the Restructuring of ZGC, 1998–2003

Fall 2000: On my way to an appointment with a small Internet company I had learned about at an IT workshop, I found myself lost in an old residential complex. There was parking for bicycles and kids were running around, but no sign of commercial activity. The building’s interior walls had probably not been painted for decades; they were dirty and chipped, and the metal doors were rusted. I proceeded through the complex’s corridors until I finally found a door with a small sign bearing the firm’s name. Inside was a three-to-four-bedroom unit; the building was a typical 1980s-style Beijing residential structure. There were several people working at computer terminals and a small conference space. The young CEO, in his early thirties, explained that they had been located in better office buildings before but had moved here to save on rent. They also liked the convenient location and the apartment’s kitchen and bathroom, since some of their employees needed to eat and sleep there.

It turned out that none of the people in this company were from Beijing or had ever attended universities in the city. Having grown up in Beijing under the world’s strictest population controls, I was fascinated. For decades it had been inconceivable for non-Beijing residents to work in the city without official sponsorship. Regulations were loosened in the 1990s, however, and a growing stream of migrant workers from the countryside took jobs in Beijing that were considered undesirable by urban residents. But the people I was talking to were obviously not laborers.

“How did you guys get here? What are you doing in Beijing?” I asked the CEO. My ignorance seemed to surprise him. “You don’t know?” he replied. “Nowadays, all the IT people are moving into Beijing [IT [image: e9781461644514_i0069.jpg]]. We are just going with the flow.” I later learned that all of the company’s employees had worked or attended universities in other cities. Lured by the Internet revolution in Beijing, they had come to pursue their dreams. With no family ties, no official support, and no capital or income, they had banded together to try to forge careers in China’s Internet capital. Beijing residents have a romantic term for these educated young people who seek careers in Beijing without family or governmental support: “North-floating tribe” ([image: e9781461644514_i0070.jpg]).

While I was not really impressed by the work of this particular company, the visit left a strong impression on me, one deepened by subsequent conversations with many young people in the ICT circle in Beijing. There was unmistakable energy and passion coming from these young people who had arrived from all over China, and Beijing was the powerful magnet pulling in their energy.

At the time of my visit, half a year after the NASDAQ crash of the spring of 2000, Beijing was already past its initial dot-com frenzy. Countless Internet companies were experiencing difficulties, with speculative venture capital drying up. Yet many people somehow managed to stay afloat to pursue their dreams. As in the 1980s, a force had been unleashed in ZGC in the late 1990s, but now the energy had come from not only within Beijing but many other places in China.

This chapter describes the development of ZGC in the Internet age. The Internet moved into the public domain in China in 1997, then exploded after 1999, when a critical mass of Internet users was reached and many companies were created, the largest of which were financed by venture capital (VC) from the United States. A new group of entrepreneurs emerged in ZGC: young Chinese students with extensive contacts or experience overseas. The first dot-com boom did not last long in China, but it brought profound changes in the high-tech mix of ZGC. This chapter looks at the key players during the period, such as the new entrepreneurs, existing ZGC minying firms, foreign venture capitalists, and the Chinese state, as well as the increasingly complex institutional landscape.

Though the Internet is a service industry requiring little manufacturing for export, the commercial strategies of Chinese entrepreneurs were strikingly similar to those of the earlier PC manufacturing companies. They, too, learned from the foreign companies while building on their own technical expertise and focusing on the domestic market. Neither the uncertainty of state regulation nor the fluctuation of foreign investment could disturb their focus. The growth of China’s Internet market into the world’s second largest since the late 1990s gave them confidence in their approach. And indeed, China’s Internet landscape is now dominated by local firms.

THE TECHNOLOGICAL MARKET IN CHINA AT THE TURN OF THE MILLENNIUM

With astonishing growth rates that varied between 20 and 40 percent annually in the 1990s, China’s ICT market had emerged as one of the most significant in the world by 2000.1 The booming Internet and mobile phone industries, in particular, fueled this spectacular growth. While the personal computer had been seen as a necessary tool for offices in the 1980s and early 1990s, the advent of the Internet transformed the PC into a source of mainstream media and home entertainment, vastly enlarging its appeal and consumer base. Rising incomes among urban households and ever-declining PC prices—due in no small part to the competition introduced by ZGC firms—also contributed to the market’s growth. The watershed year of China’s Internet industry was 1997. Before then, the country’s Internet development had mostly been limited to infrastructure building among research institutes, universities, and state organizations. Only after 1997 did the Internet become widely available to the public. China’s first Internet café opened in Beijing in November 1996.2

The first Internet user survey in China, which was conducted in October 1997, showed there were 620,000 Internet users nationwide and fewer than 300,000 computers able to connect to the Internet, minuscule in a country of 1.3 billion people (CNNIC 1997–2007). In comparison, the United States had 54.6 million Internet users, and Japan had 8 million in 1997 (Computer Industry Almanac Inc. 1998a). In Beijing, which had the largest share of China’s Internet users then (36 percent), Internet use was not widespread. There were 223,000 “netizens” (Internet users) in the city, yet on the college campuses in the ZGC region alone there were more than 400,000 students at any given time. So it can be easily derived that not even half of the college students—the most likely Internet users in Beijing—were using the Internet. In contrast, in the United States at the time, more than one-fifth of the entire population used the Internet (Computer Industry Almanac Inc. 1998b).

Since 1997, however, the number of Internet users has soared in China (figure 4.1). There has also been a sharp rise in the number of Internet domains—organizations or individuals providing Internet services—since 1999 (figure 4.2). Both increases reflect the dot-com boom in Beijing between 1999 and 2001. After 2001, China felt the chilling effects of the NASDAQ crash, and the number of domains stagnated for about two years, but it then started to take off again in late 2002. By 2006 there were 137 million Internet users in China, second only to the United States (CNNIC 1997-2007). The number of users in China is expected to exceed the number in the United States in a few years.3

Not surprisingly, Beijing’s share of China’s netizens dropped steadily from 36 percent in 1997 to 3.4 percent by the end of 2006. But it nevertheless remained China’s main Internet service provider, accounting for about 19.1 percent of Internet domain registrations in China at the end of 2006. In contrast, Shanghai, with the highest GDP per capita in China, had 9.2 percent of the country’s domains, and Guangdong province (China’s most developed province) had 15.6 percent (CNNIC 2007). The reasons for Beijing’s predominance have to do with its concentration of educational and research institutes and its status as the national capital, with most national and international organizations and media being located there. Access to information, regulators, and policy makers has boosted Beijing’s central position in the Internet age. China’s legacy of centrally planned economy and authoritarian regime has endowed Beijing with a tremendous concentration of information and decision-making power, making it a favorable location for Internet companies.

[image: e9781461644514_i0071.jpg]

Figure 4.1 Growth of China’s Internet users, 1997–2006.


Source: CNNIC, Statistical Report on the Development of Internet in China, 1997-2007.
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Figure 4.2 Number of domain names in China and the three most concentrated regions of Internet users (1997–2006).


Source: CNNIC, Statistical Report on the Development of Internet in China, 1997–2007.



Another important force in the development of China’s technological industry was the rapid surge in mobile phone use. In the 1980s, mobile phones were considered a status symbol for newly rich businessmen or important cadres, who carried the expensive and bulky gadgets around. But the technology progressed, yielding ever more portable devices and lower prices. As prices declined and the network infrastructure improved, the number of subscribers skyrocketed. The lack of coverage of land phone lines and the expense of installation in China also made mobiles a logical option. By 2002, China had become the world’s largest mobile phone market. The rise of the mobile phone, in turn, led to an increase in demand for a variety of telecommunication technologies and services, such as telecommunication equipment, software, integrated circuit (IC) designs for phones, and text message services, all of which have become converging points for the information and telecommunication sectors.

As with Internet provision, Beijing is the center of China’s telecommunication industry and services. Unlike Internet services, which are dominated by minying firms, the telecommunication sector is heavily regulated by the state and dominated by giant state-owned carriers. To be a part of the telecommunication industry, one has to win approval or favor from (or at least have good access to) the decision makers in Beijing, which makes the city a favorable location for this industry, too. Ironically, while Beijing’s industrial power has long been diluted and surpassed by the booming southeast coast, the telecommunication age seems to be restoring its predominance as an information-communications center in the “new economy,” thanks in no small part to the legacy of the centrally planned economy and authoritarian political system (Zhang 2006).


THE NEW ENTREPRENEURS

As we’ve seen, the first generation of ZGC entrepreneurs was composed of former scientists who had broken away from the confines of Chinese public research institutes in ZGC. In 1999 a somewhat different group of entrepreneurs was making headlines. Some could trace their lineage directly to ZGC; others were barely related to it. Let’s now look at two of them: Wang Zhidong ([image: e9781461644514_i0073.jpg]) and Zhang Chaoyang ([image: e9781461644514_i0074.jpg] , “Charles Zhang” in English), the founders of the two most popular Chinese Internet portals, Sina.com and Sohu.com, both of which are located in ZGC.4

Wang Zhidong was a legendary figure in ZGC and a longtime spiritual leader of China’s Internet industry. Like Yang Yuanqing at Lenovo, Wang represented a new generation of ZGC entrepreneurs and professionals in the 1990s. But unlike Yang, Wang distinguished himself first as a software genius. Starting in his junior year at Peking University, he held part-time jobs at different ZGC companies, doing sales, software, and other work on the then-thriving “Electronic Street.” After he graduated from Peking University in computer science, Wang became a researcher at the university-affiliated company, Founder, for its Chinese electronic publishing system. It was there that he started to work on a Windows-compatible Chinese-language word processing software. His first original program, Chinese Star ([image: e9781461644514_i0075.jpg]), could cleverly convert Windows into a Chinese environment while maintaining its functions. Prior to Microsoft’s creation of a Chinese version of Windows, Wang’s program was the gold standard for Chinese word processing; most computers in China probably had it installed. But despite Chinese Star’s popularity, Wang did not become China’s Bill Gates: the company he founded to sell Chinese Star made little money due to the program’s high piracy rate.

In 1993, after a bitter dispute with his business partner, Wang left the company and founded another one, Stone Rich Site ([image: e9781461644514_i0076.jpg]), with Stone’s financial support. There he developed his more sophisticated Richwin software, which not only dealt with Chinese word processing but also added other functions in a Chinese-language environment and integrated Chinese into the emerging Internet environment. The Chinese government enlisted the Richwin project in the Torch and 863 programs. Yet Wang could not obtain any bank loans because his software company could not provide enough tangible assets as collateral (Liu and Zhang 1998).

Luckily for him, a young American banker, Bo Feng, who was working for a Californian investment group, Robertson Stephens, came to China to look for investment opportunities. Bo sold Wang on the prospect of finding venture capital in California (Sheff 2002). In 1995, Wang made his pilgrimage to Silicon Valley. His timing was impeccable—this was the time to look for the next big thing in Silicon Valley. Although few in the United States knew much about the future of China’s Internet industry besides its enormous risks, China’s appeal as the most populous country in the world was enough to merit at least some limited investment. Wang received a $7 million venture investment, which was a gigantic sum for him at the time. Two years later, Wang’s company merged with a larger Taiwanese-run Internet company and changed its name to Sina.com ([image: e9781461644514_i0077.jpg]). The new company attracted another round of more substantial venture capital in the United States, and Sina.com became the largest Internet site in China in 1999 (Yang 2000b, 50-61).

Meanwhile, the Chinese government had been deliberating about whether or not to allow foreign capital involvement in the Internet industry. After a long delay, it eventually permitted three of China’s largest portals to be listed on the NASDAQ, although all were badly damaged with the sharp decline of Internet share prices after April 2000.

Wang’s experience exemplifies the importance of ZGC to China’s high-tech industry. Not only was there technological continuity in his move from his Chinese-language Windows platform to a Chinese Internet platform, but his fame from Chinese Star and Richwin—popularized through his work in ZGC companies—was the key to attracting the attention of foreign venture capitalists. In addition, Wang’s early experiences with various ZGC companies, both large and small, gave him a keen understanding of the nature of the Chinese high-tech market, including both its potential and its pitfalls. He sought international capital not only because of the lack of capital in China but also because he had personally experienced repeated ownership disputes and violations of his intellectual property rights due to the lack of clear definitions and protection of private property in ZGC. Wang hoped that the Western business model brought by foreign capital could help cure the chronic institutional shortcomings in China.5

If the path of Wang Zhidong could be traced to ZGC, the story of another Internet portal, Sohu.com, showed much stronger U.S. connections. Sohu’s founder, Zhang Chaoyang, was a Tsinghua University graduate, but his connection to ZGC initially ended there. Zhang once said that he was not particularly fond of his experience at Tsinghua; however, his training at this prestigious university did get him into a graduate program at MIT in 1986 at the age of 21 (Yang 2000a, 5).6 There, Zhang earned a PhD in physics. He was lured by the Internet boom in the United States in the mid-1990s and joined a friend from Harvard in an Internet start-up. He had held a job at MIT dealing with China-related affairs, so he had had plenty of chances to observe developments in China. He returned to China in 1995 to work for the Internet start-up, supplying Chinese information on-line for the company. Having no roots in China’s own high-tech industry, Zhang nevertheless understood its potential, and he decided to start his own Internet company. Unlike Wang, he did not even try to obtain state sponsorship but directed his capital search toward VC firms in the United States. He received limited capital support at first from his friends and professors but was later able to win substantial VC investment after his company got started and specialized in Chinese search engines. Although Zhang’s Internet site initially was not as well known in China as Wang’s Sina.com, “Charles” was much more accessible to people in the United States. He was listed as one of the 50 “digital heroes” of the world by Time magazine (Ramo 1998). For the magazine, the list must have been more a celebration of young people’s role in popularizing Internet technology in China than a celebration of the individual. But the fact that Zhang made the list increased his name recognition and the fame of his company enormously. He became an instant celebrity both in China and in Chinese student communities overseas.

The story of Sohu.com thus had implications entirely different from that of Sina.com. Zhang’s success was due in large part to American expertise and American capital. But it was a powerful enticement for many Chinese youth who were either studying or working in technology-related fields in the United States; they started to see that there could be riches and fame in their future if they brought their technological and business expertise and U.S. connections back to China.

Zhang’s success stimulated the first substantial return of students to China from overseas. Quite a few of the high-profile entrepreneurs, including the founders of AsiaInfo ([image: e9781461644514_i0078.jpg]), an Internet infrastructural company, and Eachnet ([image: e9781461644514_i0079.jpg]), China’s counterpart of eBay, had studied in the United States and received substantial capital from U.S. venture capitalists. Their experiences and perspectives contrasted sharply with the previous generation of technological entrepreneurs in China. They did not start businesses to escape the frustrations and hardships of working for Chinese research institutes; rather, they sought to make personal fortunes and, along the way, modernize China (Sheff 2002). Although these people had little business experience in China, their international connections opened a horizon that had been unimaginable to the previous generation. In fact, they were often accused of simply being copycats who transplanted American models to Chinese soil, only to find out later that Chinese soil is quite different. They also emulated the Western business model and Western professionalism, which were rather alien to the first generation of Chinese entrepreneurs. Fortunately for them, they encountered a government far more tolerant of private business, a ready supply of international capital, and an eager consumer base cultivated by more than a decade of commercialism. There was no need to sell household items to raise start-up money anymore, and the media could make them instant heroes.

Yet, for all their riches and fame, they were still vulnerable. The uncertainty of the Chinese market and state regulation could easily make or break them. In addition, they had to endure the volatile American stock market. The NASDAQ crash of April 2000 ended the brief first honeymoon between American venture capital and China’s Internet, at least temporarily. The share prices of the major Chinese portals all sank below US$2 at some point before 2003. So even for those Chinese Internet companies that managed to issue IPOs (initial public offerings) in New York, they were only able to raise a fraction of money compared to what they could have prior to the crash. Many high-flying firms went out of business without sustained capital support; others, like the small Internet company discussed at the beginning of this chapter, struggled to survive on a shoestring budget. Those Chinese dot-coms on the NASDAQ also became painfully aware of the awkwardness and difficulty of convincing American investors of the prospective value of their work; most investors had only a minimal understanding of China and would never use the Chinese-language services provided by these dot-coms.

Those lucky few who received capital support quickly found that China’s primitive commercial infrastructure was not comparable to America’s. Online retail companies had to sell without credit cards or a reliable delivery system, information providers had to work around the state monopoly on information, and software makers had to live with the high rate of piracy, to name just a few obstacles. It took time for the dot-coms to adapt to the Chinese culture and environment. Between 2001 and 2002, Internet domain name registration leveled off as the bubble burst and reality sank in. Given all these difficulties, it is no wonder that foreign Internet giants were not interested in China before 2002. China was too risky, uncertain, and difficult. Only the local firms had the perseverance, skills, and connections to survive in the cold spell.

Further, the Internet is highly consumer driven, so local knowledge, access, and expertise offer tremendous advantage. Take the example of Internet search engines. Google is the undisputed global leader, with over half of the global market share, but it only ranks third in the Chinese market, after Baidu .com (the leading Chinese search engine) and a more localized Chinese Yahoo! (CCW Research 2005a). Many in the West blame the result on Chinese government censorship, which reduces Google’s speed in China. In 2006, Google established its web server within China as google.cn. But given the popularity of Google searches in China, the speed must have been tolerable, even if the servers were from outside China. Other factors might be more influential. The marketing director of Baidu suggests that Baidu’s knowledge of the habits and preference of Chinese users, the resources it dedicates to Chinese-language searches, and its effort to build Chinese on-line communities are among its main advantages over Google. Baidu is not alone; in China’s Internet industry, local firms are the market leaders in almost all fields, from portals to e-retailers, and by high margins. This cannot be an accident. Nor can it be attributed solely to the manipulation of Chinese government, as similar patterns of local firm dominance are also found in Japan and South Korea, countries with marked cultural and linguistic differences from the United States or Europe.

The local firms that survived the early 2000s eventually experienced another boost in 2003–2005 when the share prices of China’s dot-coms surged again on the NASDAQ due to profits in text message services and on-line games, both of which seem to enjoy a level of popularity in China unmatched in the United States (Kurtenbach 2002). The number of Internet domains in Beijing and the rest of China rose once again (see figure 4.2). Global Internet giants belatedly recognized the importance of local knowledge. Yahoo!, for example, sold its China operation in 2005 to a Chinese e-business company, Alibaba; Yahoo! had invested US$1.5 billion in the operation, the largest as of 2006 in China’s Internet industry. Other large international dot-coms such as eBay, Amazon, and Monster rushed to purchase local dot-coms as a way to enter the Chinese market. By then, however, the Chinese firms had already established a solid foothold in China, so replacing them would be more difficult and costly for MNCs.


LOCATING DOT-COM COMPANIES

During the first honeymoon for Internet start-ups before 2001, the new technology companies initially did not want to locate in ZGC. In fact, they tried to avoid ZGC in favor of the fashionable eastern district of Beijing. In July 2000, the China Internet Network Information Center published a list of the 142 most influential websites in China (CNNIC 2000). Of these, 52 had a main or branch office in Beijing. The largest concentration was in the eastern Chaoyang district ([image: e9781461644514_i0080.jpg]) (Zhou 2001). From 1999 to 2003, two of China’s three largest portals, Sohu.com and Netease.com, were located in the Chaoyang district. Sina.com was the only one in ZGC. ZGC had its own cluster of Internet companies, but they tended to be smaller and oriented toward IT products rather than general services.

The Chaoyang district has never been associated with the high-tech industry in Beijing; it is better known for its collection of foreign embassies and luxurious hotels. Indeed, it is Beijing’s international business center. Foreign firms, including IT firms such as HP, Motorola, Cisco, IBM, and Intel, were attracted by its five-star hotels and grade-A office buildings and located there during the 1990s. Given that China had virtually no VC industry, it made sense for image-conscious Internet firms—always aiming to impress overseas venture capitalists—to establish prestigious addresses there (although some maintain addresses in Zhongguancun to take advantage of the tax benefits). Being in Chaoyang brought these firms closer to their overseas investors and clients.7

ZGC’s poor infrastructure was also to blame for the flight of the Internet companies. Traffic congestion has long been a problem in ZGC, despite—or perhaps because of—almost continuous infrastructure upgrades since 1997. Decent office space was difficult to come by until 2003. Most of ZGC’s buildings were built hastily in the mid-1990s and were of poor quality and expensive. By comparison, a surplus of high-grade office space in Chaoyang has provided companies with attractive alternatives.

The downside of locating in Chaoyang became obvious, however, as venture capital dried up. Internet companies found that their closer ties to the foreign technology giants and VC firms came at the expense of their relations with the domestic IT industry and state research institutes. During the initial bubble, Internet companies offered high salaries and attracted primarily people in their early to mid-twenties; the human resource problem was not obvious. But after the bubble burst, it became clear that the Chaoyang district did not have the resources or environment to sustain a technologically driven population. ZGC, in contrast, has a much deeper human resource base. Besides the 400,000 on-campus students in ZGC, the region has some of Beijing’s best elementary, middle, and high schools, a by-product of being Beijing’s premier education district. In the tensely competitive educational field where eager parents fight with all their might for spots for their children in Beijing’s best schools, ZGC offers an irresistible location for the best-educated households.

Starting in 2000, some dot-coms began to move their R&D functions back to ZGC. And from 2003 onward, with the completion of a new office district in ZGC and the improvement of its traffic situation, many major Internet companies moved back. This short episode of leaving ZGC, ironically, highlights the region’s enduring appeal as China’s technological capital.


STRUCTURAL CHANGE AFTER THE INTERNET

Although ZGC was not the epicenter of China’s Internet industry, the impact of the Internet boom hit ZGC like nowhere else. ZGC had always been a place where people worshipped knowledge and education, but never before had the concept of a knowledge economy been so tangible. In the memories of this and the previous generation, never before could a well-educated professional gain so much money and fame so quickly, at such a young age, and at the same time have so much impact on China. The tale of the dot-coms deeply affected the ZGC psyche, with its entrenched respect for technology and its profound yearning for change. The combination proved to be irresistibly intoxicating.

When I visited the region in 2000 and 2001, during the tail end of the first boom, one could easily feel the energy of the young entrepreneurs—so many new firms were springing up and so many new ideas and terminologies were floating around. Some firms were the classic Amazon.com-type Internet retailers; others were interested in providing Internet information services of various kinds. E-book workshops attracted a lot of interest, and software firms launched on-line games and search engines. There were also firms trying to develop software to solve China’s logistical problems for retailers and firms wanting to cash in on training and certifying network engineers. Around 2000 and 2001, most new start-ups were still hovering around on Internet portals, but diversification accelerated after that. Moving away from manufacturing and trade, ZGC’s high-tech mix became vibrant and varied. Even with the NASDAQ crash, the diversity of ZGC’s ICT economy persisted (figure 4.3). According to a survey conducted at the end of 2001, manufacturing and PC retail/distribution firms, dominant in ZGC for much of the 1990s, declined to about a third of the total number of firms and accounted for 30 percent of employees. Internet and IC design-oriented firms accounted for more than 36 percent of the firms and 40 percent of employees; software developers and systems integrators took another 30 percent of the firms and 30 percent of employees.

Software companies that had remained dormant for many years in ZGC saw some light at the end of the tunnel. Beijing is rich in software talent; after all, it produced a third of the domestically manufactured software and a third of software for export in China in much of the 2000s.8 But software companies had a particularly hard time thriving in the Chinese market. Chinese commercial and institutional users typically regarded software as supplemental to hardware and meriting little budget allocation. Software piracy was rampant, forcing many software companies to produce hardware to avoid piracy. Wang Zhidong could never become the Bill Gates of China, due not to a lack of talent or a weak market but rather to the lack of intellectual property protection and financial institutions that would support the growth of software firms.

[image: e9781461644514_i0081.jpg]

Figure 4.3 Types of ICT firms in Zhongguancun, 2001.


Source: ZGC Human Resource Survey, unpublished (2001). The survey was conducted by the Zhongguancun Administrative Committee and ZGC IT Professional Association and was sponsored by a number of Beijing real estate developers. It was conducted between July and December 2001, targeting close to 4,000 IT firms and 170,000 individuals. Enterprise questionnaires were filled out through personal interviews. Individual questionnaires were collected by enterprises and through the Internet. The survey received 3,110 valid questionnaires from enterprises and 103,417 valid replies. The above statistics are compiled from the enterprise survey.



Since 1999, the growth of the Internet and the subsequent development of e-business and e-government have led to a sharp increase in demand for enterprise-level management software where piracy is not as relevant. Combining their computer hardware trading experience and software expertise, many ZGC firms found a thriving market in providing system integration, network solutions, and applied software development for organizational users. Unlike the software industry in India, which is primarily oriented toward outsourcing in the U.S. and European markets, China’s software industry is domestically oriented, so it is domestic demand that defines the industry. A majority of China’s outsourcing is also oriented toward Japan, suggesting a significant cultural or linguistic influence in this industry. More Chinese firms are entering into the international outsourcing market, and such activities have been rising sharply. Although China is unlikely to compete favorably with India for the English-speaking outsourcing market, the domestic orientation of Chinese software could provide an equally valuable path for new and innovative work in this sector.9 Since they are close to their users, software companies can develop products that work best for Chinese users.

Take the example of China’s largest private software company, UFIDA ([image: e9781461644514_i0082.jpg] [image: e9781461644514_i0083.jpg]). In 2007 it had the largest market share of enterprise software in China (UFIDA 2007). It specializes in accounting and management software and is expanding its global presence aggressively. It first got started because of differences in the accounting systems of China and the Western world, which made the imported accounting software hard to use in China. The enterprise management software from abroad also suffered a very high failure rate in its application in Chinese enterprises—over 80 or 90 percent (Interviews). And the cost of the imported software was far beyond the capacity of most Chinese enterprises, save the largest ones. UFIDA focused its attention on small-to-medium-size firms. With its “identical twin,” Kingdee Software ([image: e9781461644514_i0084.jpg] [image: e9781461644514_i0085.jpg]) in Shenzhen, it dominates China’s small-firm market for enterprise management software.10


EXISTING ZGC MANUFACTURING FIRMS: LEARNING THE POWER OF CAPITAL

The rapidly rising fortunes of the Internet companies made existing ICT firms in ZGC, which mostly focused on manufacturing, dizzy. They suddenly found themselves regarded as traditional enterprises rather than technological pioneers. For better or worse, most did not catch on to the dot-com hype until much later, when the glamor of the Internet was about to fade. Lenovo, for example, launched its Internet portal, FM365, in 2001, but it quickly ran out of steam (Ling 2005). Although they were not on the frontline of the Internet boom themselves, most companies in ZGC benefited from it as the demand for high-tech goods soared. Yet the most immediate lesson learned by these firms was not the power of technology but the magic of capital. The Internet boom opened Chinese businessmen’s eyes to the concept of venture capital and stock market options and prompted many to consider the various capital tools available to overcome their inherited disadvantage in the state-owned financial sector. While Lenovo and Stone had already taken advantage of stock listings in Hong Kong in the late 1980s, they were special cases subject to the approval of China’s State Council. Looking at the NASDAQ model, many hoped that the stock market option could be utilized by more small- or medium-sized firms without going through cumbersome procedures with overt state involvement. A proposal was made in 2000 to establish China’s own NASDAQ to focus on smaller and high-tech companies, but it was not launched until 2004. What was eventually established in 2004 in Shenzhen, called Chinese NASDAQ, focuses on medium- and small-sized companies, but without a high-tech focus. Even to this day, raising capital on the stock market is not a viable option for most small Chinese firms. The door is opening wider, however, and more and more private companies are taking advantage of the stock markets in China, Hong Kong, and the United States. According to the statistics of the ZGC administrative committee, by 2004 a total of 56 firms in ZGC were listed on stock markets, mostly in Hong Kong and China, though some were in the United States (ZGC Administrative Committee 1996–2005).

The first generation of ZGC entrepreneurs must have looked with great envy upon newly created firms such as Tsinghua’s Tong Fang ([image: e9781461644514_i0086.jpg]) Group, which, after receiving state approval to offer its stock on China’s stock market, raised as much capital in one afternoon as an early ZGC firm might generate through more than ten years of painstaking accumulation. UFIDA ([image: e9781461644514_i0087.jpg]), started in 1988, was approved to be listed on the Shanghai stock exchange in 2001, and its founder, Wang Wenjing ([image: e9781461644514_i0088.jpg]), instantly became a billionaire.11 In order to trade publicly, ZGC firms had to adopt a more formal, Western business model. Thus, after 2000, there was a surge in the number of restructuring schemes among Chinese firms and quite an array of mergers and acquisitions between Chinese firms and foreign firms, or among Chinese firms. Managers with foreign business backgrounds—the so-called astronauts—were hired and fired at a rapid pace to accomplish such restructuring.

The power of capital, however, also had its dark consequences, especially given China’s primitive financial market and inexperienced entrepreneurs. Many rapidly expanding high-tech firms saw firsthand how quickly they could be boosted by the ready availability of capital and then washed away by its equally swift disappearance. Even some of the largest and most cautious ZGC companies, such as Lenovo, suffered substantial losses under the dot-com bubble. The volatility of the market suggested that ZGC entrepreneurs still had a lot to learn about the complexities of raising and managing capital in China and abroad.


THE INSTITUTIONAL ENVIRONMENT AND THE ENTRY OF THE CHINESE STATE

The original ZGC in the 1980s was like a “well.” The enterprises there were “frogs” in the “well” with confined vision but plentiful human resources and ambition. In the 1990s ZGC became a “retail front” for MNC technology products but offered little depth for capable local companies within. After 2000, with the wider engagement of MNCs and the emergence of new enterprises founded by overseas returnees, ZGC became a substantial “window” onto the outside world. IT trade journals, books, websites, and even novels proliferated and were full of accounts of how the “Bill Gateses” in faraway lands had made their fortunes in the technological revolution. In ZGC, the young professionals and managers gazed hungrily at the technological centers of advanced countries, particularly California’s Silicon Valley. What they observed was both exciting and depressing. The increased media exposure inevitably revealed the major flaws of the ZGC institutional environment compared with the innovative regions in advanced capitalist societies. High-tech firms such as Sun and Cisco in Silicon Valley were riding high in the IT revolution in the United States and had become world-class corporations in less than two decades. In contrast, many ZGC firms started during the mid-1980s with what they thought good technological backgrounds remained small and shaky, with few new technological advances to be proud of. Lack of clear definition of property ownership in many enterprises encouraged short-term thinking in executives. Poor protection of intellectual property rights gave little reward for software development. Systematic discrimination against minying firms in finance and state projects persisted, and thus it was still difficult if not impossible to raise capital from state-monopolized banks. Lucrative technological sectors such as telecommunications were monopolized by large state-owned enterprises, thus limiting business opportunities for small firms. Major restrictions on labor mobility through Beijing’s long-standing household registration system (Hu Kou, [image: e9781461644514_i0089.jpg]) made it extremely difficult and expensive for small ZGC minying firms to hire college graduates, despite their abundance. The list of structural problems was long and growing; more were discovered each day (Liu 1999). Many of these problems could be traced to the legacy of China’s centrally planned economy and could not be addressed at the local level; attention from the highest levels of government would be necessary. Fortunately, the IT revolution that swept through the developed world in the late 1990s also caught the attention of the Chinese state.

Not wanting to be left behind, the state actively looked for Chinese players in the fashionable knowledge economy of the late 1990s. ZGC was promptly “discovered” as a poster child of indigenous technological innovation. In 1999, after having been on the sideline for years, the China State Council designated ZGC with great fanfare a national-level Science and Technology Park. The media exclaimed that ZGC would be China’s engine of innovation, as critical to national development as Shenzhen had been in the 1980s and Shanghai’s Pudong district had been in the 1990s. Its designation as a Science and Technology Park enlarged ZGC to include not only the 100 square kilometers of the Haidian district but also several smaller industrial clusters on the periphery of Beijing (see figure 1.1). As a result, ZGC lost its geographical specificity and became a general term to describe Beijing’s technology districts.

Media hype aside, the administrative changes did benefit ZGC. First, the ZGC administrative government was raised to a level above that of an urban district, directly under the municipal government of Beijing and with close ties to the State Council. The promotion meant that ZGC firms now held a far more influential position in state policy making than had been previously possible. Most importantly for the local firms, the designation signaled that the Chinese state finally recognized the legitimacy and contribution of minying companies in the high-tech industry, providing a crucial assurance of their status.

Second, public and private investments began pouring in, ranging from increased R&D funding for the universities and research institutes to infrastructure improvement. Due to Beijing’s concentration of higher-education institutions and research institutes, it has always received a disproportionately large share of national R&D investment, sometimes close to half of the total allocated to the entire country (Wu 2002). The funding deprivation of the public institutes, dating back to the 1980s, was greatly relieved (Interviews).

Third, preferential policies regarding tax breaks, financial insurance, and residential requirements were reinforced. The software and IC design value-added tax was reduced in 2001. Many new enterprise incubators were established. The state government even started to address some of the institutional problems of ZGC by introducing a new regulation in 2001 granting unprecedented flexibility to Beijing’s rigid household registration system so that local companies could hire college graduates regardless of the students’ original household registration. This was a landmark change for a city that had practiced some of the world’s strictest immigration controls for the past 40 years.12 The impact of these legal changes was unmistakable. The first year after the law was enacted, 5,000 non-Beijing HuKou College graduates were hired by ZGC firms, all of whom would have had to leave Beijing after graduation under the previous regulations. This was in addition to 2,400 new hires who did not even attend universities in Beijing (Li 2002). The regulation also granted ZGC firms unprecedented freedom to pursue undefined commercial interests as long as their actions were not forbidden by existing laws.13

The local government and public research institutes also started to allocate more resources for encouraging small start-ups. Various ZGC research entities and universities built incubators. Most of the managers of these incubators were inexperienced, and quite a few projects turned out to be little more than real-estate endeavors, but over the years the incubators gained considerable experience, and their service became more and more valuable (as we’ll see later). In short, an embryonic infrastructure of technology firms was taking shape.

In conjunction with ZGC’s promotion, the Chinese government also adopted a national policy of pushing strongly for technology application. The tenth national Five Year Plan called for industrialization driven by information technology (China State Economic and Trade Commission 2001). This statement was meant to promote both the IT industry and, more importantly, the application of IT in Chinese enterprises and government. A similar term, “informationization” ([image: e9781461644514_i0090.jpg]), has since been echoed in almost all policy articles, executive speeches, and IT trade journals. The national policy fueled the rising demands for IT hardware and software from enterprises and governmental organizations throughout China.

The sudden attention from the state was not universally welcomed, however; in ZGC, suspicion of the government runs deep. There was a widespread concern that state attention was not sufficient to address some of ZGC’s long-standing institutional problems such as the lack of intellectual property rights and lack of information transparency. Some also worried about the increased scrutiny and interference from the state in this previously rather freewheeling region (Wang 1999). It was also feared that the huge investment in infrastructural improvement would sharply increase the real-estate costs of smaller firms in what was already one of the most costly areas in Beijing. An outspoken and influential ZGC critic, Fang Xingdong ([image: e9781461644514_i0091.jpg]), even made the radical claim in 2004 that, partly as a result of its upgraded real estate and the increase in government involvement, ZGC had betrayed its original innovative spirit and instead had become a center for large established firms and MNCs (Fang and Jiang 2004). Fang’s view is debatable, but what is striking is his sentiment, which reveals a deep skepticism toward government actions in this region.

Overall, the establishment of the ZGC Science and Technology Park signals the partial willingness of the Chinese state to address the institutional problems that have long plagued the region. Yet the legacy of centrally planned economy in ZGC should not be underestimated. State monopoly of the financial and telecommunication sectors, lack of information transparency, some forms of restrictions on population movement, and state intervention will persist in ZGC for the foreseeable future. In addition, the increasingly commercialized economy has created many governmental interest groups that guard their power and privilege ever more vigilantly. Measures to break the monopolies and increase transparency can only move forward slowly, if they do not actually stall or reverse course.


CONCLUSION: THE CHINESE MARKET, THE INTERNET, AND BEYOND

From 1983 to 2000, China’s ICT industry shifted decisively away from the insular socialist model toward a market-driven model open to international involvement. As the size and diversity of China’s market grew, more opportunities arose for both domestic and foreign enterprises. However, unlike in more mature Western markets, state regulation, market demands, technical capacity, and infrastructure are changing fast in China. Such changes require a much keener understanding of the situation and a high dose of tolerance for uncertainty. The instability in China eventually helped the domestic firms while leaving large MNCs worried and on the sideline. This shows another way local knowledge and connections can be an advantage for indigenous firms in their domestic market.

At the turn of the twenty-first century, ZGC finds itself at a different threshold. China’s ICT market is now one of the largest in the world (OECD 2006). The Internet and wireless communication booms have diversified ZGC’s industrial structure and provided platforms for an array of software firms, other service companies, and hardware firms. Minying high-tech enterprises have been legitimized and become the mainstay of China’s ICT industry. A new generation of entrepreneurs with a strong global orientation has emerged. Furthermore, MNCs are increasing their investments and local involvement. The state, after years of standing off to the side, has designated ZGC as China’s innovative center, which is perhaps both a blessing and a curse.

Yet, ZGC’s future continues to be cloudy with more uncertainty on the horizon. If the 1980s taught ZGC firms how to engage in commerce and trade, the 1990s taught them how to mass produce and market to compete with MNCs in manufacturing in China. The first few years of the new millennium were undoubtedly a period of learning about the power of capital in ZGC. China’s lack of a stable and innovative financial infrastructure left most ZGC start-ups looking overseas for capital. But ZGC’s proven strengths in human resources and marketing are yet to be tested by the challenges of the capital market. Meanwhile ZGC also faces increasing competition for human resources and technological investment with other high-tech regions in China, especially Shanghai and Shenzhen. It is no longer the country’s only technology center.

More important, as the Chinese market grows increasingly sophisticated, it requires far more coordination and collaboration among different firms in diverse areas such as design, consulting, research and development, software, services, and manufacturing. In other words, having a few vertically integrated companies is no longer sufficient for the ICT industry; close networking between many different types of companies is necessary. This presents a major challenge to ZGC, given its transitional institutional structure. The next chapter provides an anatomy of ZGC and explains the relationships of local companies with other related companies or organizations.


NOTES

1
Based on annual statistics of Ministry of Information Industry, 1991–2003.


2
Based on China’s Internet timeline on China Internet Network Information Center (CNNIC 2004).


3
China Internet Network Information Center (CNNIC) 1997–2004.


4
Another popular Internet portal is Netease, which was founded in Guangdong province but moved to Beijing in 1999.


5
Wang’s high expectation of the Western business model turned out only partially true. He never had a controlling share in Sina.com and was forced out in 2002 by its international board of directors. But he opened another company in ZGC the same year and again raised substantial venture capital from abroad.


6
Zhang also moved Sohu’s headquarters close to Tsinghua in 2004.


7
This part of the chapter draws on my article in Business China (Zhou 2001).


8
Based on a report by the Beijing Municipal Science and Technology Commission, Beijing Bureau of Statistics, Beijing Software Industry Promotion Center, and Beijing Software Association, 2004.


9
For further discussion of China’s software industry in relation to India’s, see Tschang, 2003.


10
The CEOs of UFIDA and Jindie had been partners and friends, but they split to found two similar companies in Beijing and Shenzhen.


11
Company website (www.ufida.com/about/index.aspx).


12
See Regulations of Zhongguancun Science Park.


13
Unlike in other countries, the Chinese legal system has long assumed any given action to be illegal unless it is deemed legal by law instead of considering actions legal if they are not banned by law.
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2002: The Sigma Building hosting Microsoft Research, Asia, in ZGC was by no means fancy from the outside. But inside, it was modern, clean, and spacious. Professionally dressed young women sat at the front desk, speaking softly into their headsets. People wearing security badges strolled about in a quiet and assured fashion. In the basement were an upscale supermarket and several restaurants.

Next door was another office building, slightly shabby, with a very different interior. The stairs and hallways were bare concrete. There was no front desk in the lobby. When I told a woman passing by on the stairs whom I was looking for, she simply shouted the names upstairs. No badges or other security measures were visible. I soon found the cubicle of the person I came to see in a local Chinese company.

To move through ZGC is to move through a very uneven business landscape, one inhabited by MNCs, local firms, large factories, and small start-ups. A visitor cannot help but wonder whether these different entities are actually connected. In other words, is ZGC simply a geographical container for an assortment of businesses, or is it pulsing with fusion and synergy?

The answer is neither simple nor static. But one thing is clear: whether ZGC can play a global role in technological innovation depends not only on the abilities of individual companies and people but also on the collective synergy they can generate. Research on high-tech regions in Western countries has made it readily apparent that rich human resources are only part of the recipe for innovation. More important is the “cooking” process—the configuration and dynamics of inter-organizational linkages.

This chapter focuses on the networks of local firms in ZGC. It examines the labor market, university ties to commercial enterprises, links among local firms, and links to business services. It also explores ZGC’s informal and formal social networks, which are part of the “social capital” of the region. I use California’s Silicon Valley as the main reference point because it is the best known and most influential global example of an innovative region.1

“RELATIONAL ASSETS” AND “SOCIAL CAPITAL” IN INNOVATIVE REGIONS

In the last 20 years, many authors have pointed out that the deepening division of labor and growing cooperative relationships among enterprises—not just in-house R&D investment—are the main sources of regional technological dynamism (Harrison 1994; Markusen 1998; Porter 2000; Rigby 2000; Saxenian 1994; Scott 1993). Storper (1997) criticizes the tendency of conventional economic theories to treat economic systems as machines with hard inputs and outputs. He argues that more attention should be paid to relations between actors:


This focus on the mechanics of economic development must now be complemented by another focus, where the guiding metaphor is the economy as relations, the economic process as conversation and coordination, the subject of the process not as factors but as reflexive human actors, both individual and collective, and the nature of economic accumulation as not only material assets, but as relational assets. Regional economies in particular, and integrated territorial economies in general, will be redefined here as stocks of relational assets. (28, italics from the original)


As for what exactly these “stocks of relational assets” entail, Storper writes,


Since such excellence relies frequently on knowledge or practices that are not fully codifiable, the particular firms who master it are tied into various kinds of networks with other firms, through formal exchanges and untraded interdependencies. The latter include labor markets, public institutions, and locally or nationally derived rules of action, customs understanding and values. (19)


Thus, these “relational assets” or “untraded interdependencies” are especially sensitive to the configuration of “social capital” within the region. The concept of social capital was first developed by Coleman (1988) to reconcile models of economically rational behavior with models of social action governed by norms and obligations. Robert Putnam, in Making Democracy Work (1993), defines social capital as “features of social organization, such as trust, norms and networks, that can improve the efficiency of society by facilitating coordinated actions” (167). Unlike financial or human capital, social capital is inherent in the structure of relations among actors rather than in the actors themselves.

Studies on the “Third Italy”—the northeast part of Italy—have paid the greatest attention to the ability of social capital to facilitate the development of intensive inter-firm networks, which promote flexible specialization, information sharing, and technological progress (Amin 2000; Camagni 1991). Other scholars, however, dispute whether historically constructed cultural and social traditions and kinship networks are necessary ingredients for innovative regions. Silicon Valley, for example, has little historical cohesion to speak of. Instead, it developed as a result of its highly articulate networks of specialized R&D resources, entrepreneurial culture, global draw of talent, labor mobility, and highly developed financial, legal, and other business service infrastructure devoted to innovation (Micklethwait and Wooldridge 2000). Social capital in the case of Silicon Valley may be understood in terms of the dense and hyper-mobile personal networks among its professional and technical populations, the close links between powerful financial and industrial corporations, and those between innovation and commercialization processes rather than in terms of historically constructed social ties (Castilla et al. 2000).

Despite the vast differences in their socioeconomic systems and stages of technological development, ZGC bears a surprising resemblance to Silicon Valley in terms of its young, well-educated, and upwardly mobile workforce, its culture of high-tech entrepreneurship, and its close collaboration between universities and commercial enterprises. Yet in other important areas—such as commercial institutions, information transparency, inter-firm cooperation, capital resources, and local governance (including their legal structures)—ZGC and Silicon Valley are quite different.


“RELATIONAL ASSETS” IN ZGC’S LABOR MARKET

One night in the fall of 2000, after an IT business workshop, a large group of participants, including myself, were invited to dine with the workshop sponsor at a popular Sichuan restaurant. Most of the people there were business managers or employees who were netizens of an IT discussion blog. Over the course of the dinner, one person asked if anyone had ever been a Red Guard. I raised my hand. I was in the sixth grade in 1977, the first eligible grade for the Red Guards; 1977 also happened to be the last year of their existence. This made me one of the final Red Guards. I was surprised to find that the only other person who raised his hand was a middle-aged lawyer. Everyone else was too young to have been a member. It was odd to feel so old while in my mid-thirties and still in the early stages of my career. But such is the nature of ZGC’s workforce. Even the longtime symbol of ZGC, Wang Zhidong, was too young to have been a Red Guard.

ZGC’s young, mobile, and technologically savvy labor force is its defining characteristic. While state organizations such as universities and research institutes in ZGC continue to provide lifetime employment, outside their walls the culture is drastically different. A 2002 survey of over 110,000 IT employees in ZGC showed that the average age of ZGC’s IT industry employees was 28.8, and the average age of senior managers was only 36.6. This means that a typical IT worker in ZGC was born after 1970 and received most of their education in the 1980s and 1990s when China had become relatively open to international influence. ZGC’s IT professionals have only dim memories of China’s ideological wars during the Cultural Revolution (if any at all), and their perspective is relatively unaffected by China’s legacy of central planning.

The 2002 survey revealed that, on average, 7 percent of the employees of high-tech companies in ZGC left their companies each year, while 11 percent came in. My interviews revealed that the on-the-street perception was that hardly anyone is staying at any position for more than three years. In ZGC, unlike most other places in China, job-hopping is a deeply ingrained and expected tradition, although it is far from universally cherished; executives often complain about a lack of loyalty in the labor force. Yet people like Wang Zhidong say they want to learn something new every couple of years. If there is nothing more to learn at a certain position, they feel, it is time to leave (Liu and Zhang 1998).

The main sources of ZGC’s labor force are the surrounding universities. Since many of them are first-rate educational facilities nationally and some are even world-class, they consistently attract the best and brightest young minds from all over China, and these newcomers infuse ZGC with new energy. The human resource survey revealed that 54 percent of ZGC workers had four-year degrees or higher and the rest had two-year associate’s degrees. Two-thirds received their highest degree from universities in Beijing, and 70 percent received them in science or engineering fields. These are educational levels far beyond those of virtually any other labor pool in China.

ZGC also sends more students abroad than any other region in China. Somewhere between 20 and 40 percent of Peking University and Tsinghua University graduates go abroad every year. Many of them end up working for companies in Silicon Valley (Saxenian 1999, 2002). This “brain drain” is not without benefit, however. ZGC now has access to a deep and diverse pool of overseas scientists, engineers, and business professionals. The flow of returnees combined with the inexhaustible supply of new graduates give ZGC a distinct human resource advantage over all other Chinese cities.

Most notably, the culture of high-tech entrepreneurs that started in the 1980s is still alive and well in ZGC. The 2002 survey found that about 15 percent of the future goals of the respondents were to create a company of their own ([image: e9781461644514_i0092.jpg]) (ZGC Administrative Committee 2002).2 Inexperienced but inexpensive, young, tech-savvy, and ambitious, ZGC’s technical workforce is as good as one can hope for in any technologically innovative region. However, ZGC suffers a significant shortage of experienced business managers and professionals in business service sectors.


COLLABORATION BETWEEN UNIVERSITIES AND ENTERPRISES

The collaboration between universities and research institutes on the one hand and commercial enterprises on the other arguably represents the most cherished tradition in ZGC since the 1980s. Yet this university-enterprise relationship has changed significantly over time. In the 1980s and 1990s, the collaboration was institutionalized primarily through enterprises affiliated with universities and research institutions, with universities as the sources of innovation and enterprises as the commercialization agents. After 2000, a greater variety of institutional arrangements emerged.

Initially, the main purpose of university-affiliated enterprises was to commercialize the universities’ research products. Founder, for example, built its success on commercializing the Chinese-language print media technology developed at Peking University in the 1970s and 1980s. Following the success of Founder, university-affiliated enterprises mushroomed. At one point in the early 1990s, Tsinghua University alone could count over 100 affiliated companies of various sizes. But it quickly became clear that most of them had neither the capital nor the market to sustain themselves. After some merging and reorganization, Tsinghua University established two companies in the mid-1990s.

Tongfang ([image: e9781461644514_i0093.jpg]), one of these companies, was made up of five subdivisions, each with a distinct line of business ranging from computers to large-scale environmental engineering projects. According to the chief executive of Tongfang, its role as a commercial company was to raise capital and organize the production and marketing of promising R&D products in Tsinghua. In other words, Tongfang would act as an incubator of selected promising projects. In some cases, the prototypes were completed in the university’s laboratory. Tongfang took over the projects and the critical personnel for large-scale production and marketing of these products or services. Such was the case with an industrial cargo inspection system developed by Tsinghua University. As Tongfang became more established, the company could also select R&D directions depending on market needs and then use the ready pool of university researchers to help with its R&D. The executive of Tongfang explained the process:


Most of the senior decision makers in the company came from the university, so we have countless connections with the university. An unaffiliated company would have to first locate the contacts and then gather information, and still may have to go through the formal channels to establish collaboration with university researchers. We know the personnel in the department and know who is good at doing what. If we feel that we have a project that is a good fit for a particular person, I will go directly to him. In addition, we constantly have undergraduate and graduate students working for us, so we are well informed of what is going on in the departments.


In many cases, the company could contract university research labs for a particular project. For ongoing research central to the company, it could use the university labs as the company research center. This reduced the company’s risk with a new product since the researchers continued to be affiliated with the university. Because the universities receive state investment in R&D, this provided direct benefits to affiliated companies.

If product lines prove to be promising on the market, it is also possible for the technology to spin off into another independent commercial firm. The industrial cargo inspection system mentioned above eventually went this way. For the universities, these affiliated companies provided a lucrative source of capital and income as well as opportunities for research projects and funding, thereby becoming a very important supplement to state investment since the late 1980s. Due to the personal connections and irregular commercial environment in the 1990s, universities tended to trust affiliated companies to commercialize their technology more than they would an unaffiliated company, although it was not uncommon for a university to sell its technology if affiliated firms were not interested.

While the system of university-affiliated firms was lauded as a great invention for introducing market forces into university R&D when first envisioned, it has met with increasing criticism since the late 1990s as many university-affiliated firms have grown in size and become publicly traded companies. Since 1999, the state has increased public investment in universities substantially. Many universities have also increased tuition and boarding charges, so they are in much better financial shape and have reduced their dependence on income from affiliated enterprises. At the same time, universities have become aware of the liability that these enterprises may pose to them. Since universities are typically the largest stockholders of the enterprises, the potential for financial or reputation loss can be substantial if the companies are not doing well in the market. Unlike in the 1980s or early 1990s, when the public seemed to support the university-sponsored companies, more criticism has been raised regarding the use of public money to engage in profit-driven commercial activities. Critics have cited the case of Stanford University in the United States, which helped fund hundreds of enterprises in Silicon Valley but does not have a single university-affiliated enterprise, and have asked why Peking and Tsinghua universities could not do the same (Le 2000).

Soon enough, the efficiency of university-affiliated enterprises also became suspect. A study of 120 such enterprises in ZGC, published in April 2005, revealed that they typically suffer from a lack of clear definition of property rights and poor human resource management and allocation. Their business management and marketing ability lags significantly behind their R&D capacity. Compared to 427 research institute—affiliated firms in ZGC, university-affiliated firms had a larger asset base but significantly lower revenues and profits and generated a fraction of the exports. Even more damaging, the report found that university-affiliated enterprises enjoyed no clear advantages in patent generation and R&D spending over research institute—affiliated enterprises. Their share of technology-related and new product income was lower than that of compatible research-institute enterprises.3

It appears that the profit-maximizing tendencies of commercial firms ultimately conflict with public universities’ interests and mission. Given all these problems, the report showed a decline in such firms since 2002. There has been a gradual move to separate universities from their affiliated enterprises, even though universities continue to be the majority shareholders for the largest ones. Universities are devoting more of their resources to creating incubators for new enterprises. Such incubators benefit from personal links and offer privileged lab access but involve no organizational obligations. In general, one expects that the commercial enterprises will become more and more independent from the universities but that the collaboration in R&D between the enterprises and research institutions established over the previous decades will continue.

Besides university-affiliated firms, other independent firms in the region also commonly utilize graduate students and involve faculty consultants and university labs in the area, often on an informal basis, to solve technical problems (Zhou and Tong 2003). One senior professor I interviewed in the Department of Computer Sciences at Peking University, who is a consultant for several software firms, complained bitterly about the lack of an institutional structure governing outside work. Most of the best students are almost always assisting outside firms without the department’s knowledge or supervision, she noted. In a conversation with a fairly typical entrepreneurial Peking University graduate student, the student claimed that he could solve any technical problem for outside firms because he could always find an expert at Peking University, or if not there, through his friends at other surrounding campuses. This governance nightmare shows that formal and informal resources are indeed available, even as they are not well organized and properly managed, for the local firms in ZGC. A 2002 study by a German team on innovational resources in ZGC (Liefner, Hennemann, and Lu 2006) confirms that a large share of firms in the region have used the public research facilities for their technical needs. ZGC local government started in 2005 to promote open labs in universities and research institutes, so facilities that previously belonged only to their institutions can now be used by outside parties. So far, fewer than two dozen labs have been designated as open labs, but the effective use of such facilities is yet to be worked out.

The importance of local research facilities for local firms cannot be overstated. Even in the common cases where the core technology came from abroad or from MNCs, local firms still need additional R&D to piece together the puzzles if they want to deviate even slightly from the prescribed course of designing or manufacturing standard products. This is especially true if they want to move to more design-oriented products.

Given its extraordinary human resources endowment, tradition of high-tech entrepreneurship, and youthful energy, what has prevented ZGC from becoming a powerhouse in global technological innovation so far? One senior official in the ZGC administrative government commented, “We have the genes of Silicon Valley, but we just do not have the environment.” So what is wrong with the environment?


INSTITUTIONAL DEFICIENCY: NON-COOPERATIVE FIRMS AND LACK OF TRUST

As with any region in transitional China, many things could be wrong with ZGC’s environment if compared to mature capitalist economies. Twenty years of development have exposed quite an array of problems, some of which have been topics of heated public discussion. These include unclear ownership structure, the weak venture capital system, and inadequate financial resources for minying firms (Liu 1999; Cao 2004a). Due to the state monopoly of the financial sector, small private start-ups have very limited channels through which to raise capital. The entrepreneurial stories of the 1980s involving the poor but generous mother institutes are long gone. The dot-com frenzy has brought venture capital into the consciousness of Chinese entrepreneurs, but the total availability of such capital is low, and a system of evaluating projects and capital-withdrawal mechanisms has yet to be developed. Public listing on the stock market is more feasible now than before, but it is still out of reach for most young and small companies. And there is the problem of poor protection of intellectual property rights, already noted.

Responses to such problems have included more government purchases of local products and a series of new laws aimed at protecting intellectual property. But even the most ardent intellectual property rights advocates at ZGC’s software companies do not expect the situation to change substantially until the late 2000s. Beyond these well-publicized problems, my fieldwork in ZGC reveals a more subtle but profound weakness of ZGC: its underdeveloped inter-firm networks and cooperation despite thriving collaboration between research institutions and enterprises.

In interview after interview in ZGC conducted between 2000 and 2001, conducted by me and my collaborator in Peking University, I found a pronounced reluctance on the part of many companies to engage in flexible collaboration or subcontracting with other local firms, although most would not hesitate to work with MNCs. This was puzzling, given the proximity of the firms to each other and their similar origins. When a Chinese hardware company manager was asked about his company’s partnership with other Chinese firms, his response was immediate and blunt: “ZGC firms do not cooperate with one another.” His statement cannot be taken too literally since strategic alliances, subcontracting relationships, and other forms of cooperation do exist in ZGC. But a substantial number of firms were either unwilling to collaborate with each other or found the ZGC environment hostile to collaboration.

The question of whether and how firms are cooperating with each other was asked of all of the firms we interviewed between 2000 and 2001. We found markedly different attitudes among MNCs, firms managed by expatriates, and homegrown Chinese firms. In general, firms with foreign backgrounds tended to take a positive view of collaborative arrangements such as subcontracting, strategic alliances, partnerships, information sharing, and so on. Homegrown Chinese firms, on the other hand, tended to be indifferent or skeptical of inter-firm collaboration. They were inclined to favor in-house development of technology, or technology licensed by MNCs, and in-house production. A manager at a homegrown PC accessory company gave the following explanations for not collaborating with other firms:


We feel that we have better control if we do everything from R&D to production ourselves. There are many competitors for electronic pens. If we are subcontracting, we cannot control the price easily and have to negotiate with hardware manufacturers. Among all of our competitors, we are the only one with both software and hardware strength. We are a software company, but there is an advantage in having your own hardware. The software can very easily be copied, but if you have hardware, you cannot just copy it.


The manager also blamed commercialization of technology for the lack of cooperation. “Everybody does their own thing now. Before the technology was commercialized, as in academic research institutions, there was collaboration. We were all members in the 863 project. Now everybody is a competitor.”

Homegrown software firms also tend to favor acquisition or merging over subcontracting or other more flexible arrangements. In a discussion with an executive at a leading software company about whether to use mergers or subcontracting to acquire technological capacity, the executive commented, “You have no control if they remain independent firms [in subcontract relations]. Software is about intangible property, so one can do whatever they want with that. If you purchased the firm, the source code is yours, so even if the key people leave the company, you still have their intellectual property rights.”

Many executives or managers we interviewed expressed anxiety over loss of control, maintaining intellectual property rights, and other management difficulties. We also found that a good number of managers were puzzled when asked about inter-firm collaboration. They seemed neither to have thought about cooperative issues nor to immediately comprehend why partnership was needed at all. Hesitation and confusion over subcontracting and other cooperative arrangements are so prevalent in China that a leading IT industrial journal (CEO&CIO China) published a cover article titled “Companies Without Walls: Who Takes IT Outsourcing Seriously?” (Wang 2003). The article observed that very few people in China understand or practice IT subcontracting.

The aversion to subcontracting is also rooted in China’s centrally planned economy. Under the planned economy, with the constant shortage of resources and lack of authority of enterprises over governmental entities, enterprises were known to develop “big and complete” or “small and complete” systems, internalizing everything from supply chains to welfare systems (such as housing and day care for their employees). As a result, society developed few mechanisms for facilitating transactions among enterprises, as most market economies do over a long period of time. Under the planned economy, it was only when the Chinese state issued explicit directives for collaboration, as in the strategic weaponry programs, that collaboration occurred. In the transitional economy, the uncertainty of the market has declined in areas such as routine food delivery and other services but increased in other areas, especially those involving intellectual property rights and financial and other key transactions. Collecting accounts receivable in full is such a constant problem for many IT companies that a majority of them expect not to be paid in full by their users (Interviews). High transaction costs make vertical integration and “no begging from outsiders” desirable for many enterprises. It is no wonder that Chinese firms feel more secure when they internalize most of their operations.

As they are becoming more influenced by American business models, however, more open-minded Chinese entrepreneurs are increasingly exploring collaborative arrangements. Yet ZGC’s institutional environment is not conducive to outsourcing. In one smaller multimedia company, the executive we interviewed, who clearly recognized the need for subcontracting and seeking professional expertise, described his experience subcontracting the design of a device to a smaller firm:


I decided to do this because it makes sense. In their ad, they said that they specialize in this area. But as I described my idea to them, in the back of my mind, I asked myself, what if this company took my idea and sent it to another competitor? I have no way of preventing them, nor do I have any way to punish such behavior. I tried to trust them not to do anything unethical, but this is very risky. I am not sure I will do it again.


Such lack of trust in a potential partner stems from the absence of adequate mechanisms in ZGC to ensure accountability and legal conduct and to protect intellectual rights. Not only is there no reliable source of information for checking the references of potential partners, firms have little recourse against illegal or unethical conduct. The victim has to assume the costs of righting contract violations and other forms of cheating. The high risks of external transactions discourage flexible inter-firm arrangements. But there are exceptions: Chinese firms are very willing to work with large MNCs because of their higher level of accountability (Interviews). This suggests that Chinese firms are not against cooperation in principle, but they have little way to ensure the accountability of local firms.

Subcontracting also requires better internal management than most ZGC firms have been capable of in the early 2000s. After all, most have been commercial firms for only about ten years and still have a lot to learn. When asked in 2001 why his company preferred to develop everything internally instead of subcontracting modules to others, one software company executive replied candidly that subcontracting “requires a much higher level of management skill. We do not yet know how to break apart our projects and put them together seamlessly without fear of losing our intellectual property rights.” However, when a senior manager of the same company was interviewed four years later in 2005, the manager suggested that his company had made substantial progress in internal management after hiring an experienced manager from an MNC. The manager also confessed a greater desire to collaborate with smaller firms, although he was still not clear about ways to locate good partners. This company’s experience suggests that it is possible for local firms to adopt new concepts and practices, especially when they grow to a certain size and develop substantial credibility. But ZGC has not yet created an environment conducive to external collaboration.

Disconnection, lack of trust and information, anxiety over loss of control, financial transaction difficulties, lost intellectual property rights, and weak management thus are all problems in ZGC. These institutional failures have led to a high degree of fragmentation. The fragmentation creates especially acute problems for smaller firms that provide specialized services, as they cannot count on selling their services to large firms, in sharp contrast to the situation in Silicon Valley. Many newly created firms complain about the underdevelopment of production chains and the need to develop capacity beyond their competency to survive. To make matters worse for small firms, ZGC does not have a well-developed business service sector. Lacking support from other firms, the start-ups are forced to manage everything from R&D to production to marketing by themselves. An IT observer succinctly explained the difference between the small-firm environments in Silicon Valley and ZGC:


In Silicon Valley, the large and small firms work with each other; every step, from R&D, manufacturing, sales, and services, can create value independently. It is realistic for small firms in America to expect to be purchased by large firms or receive VC due to their innovation. On the surface, China’s companies and American companies started at the same time with similar technology, but their environments are very different. Because of the lack of maturity of the Chinese commercial environment, to commercialize a technology, a Chinese company has to do it all alone, to develop all the necessary tools, from R&D, to manufacturing, marketing, and services, all by itself. There is no way to back out of the process. If you fail to do one thing well, you are completely finished. It is practically impossible to sell your company to others as commonly done in America. (Zhu 2000, 125)


Given the harsh environment in ZGC, it is little wonder that only a small number of small firms survive and grow. Ultimately, the weak cooperative culture discourages small firms and undermines ZGC’s innovative potential.

We should not, however, regard the lack of cooperation as a permanent state in ZGC. It is entirely possible that as the established practices of MNCs spread and more firms realize that it is impossible to be the best at everything they are involved in, subcontracting or other cooperative arrangements will grow; indeed, they have already done so in some companies. But ZGC’s deficiencies in providing a credible, transparent, and fair institutional environment have no doubt greatly damaged the inter-firm networks of the local enterprises.


SOCIAL NETWORKS

If the formal institutional system in ZGC has failed to facilitate transactions, what about its social networks? After all, Chinese businesses are famous for their use of social networks in business transactions to compensate for the weaknesses of formal institutions—so much so that the term “Chinese spirit of capitalism” was used by Redding (1990) to describe the reliance of overseas Chinese merchants on kinship and family networks. Similar strategies have been credited for the rise of “Third Italy’s” craft industry and south China’s rural industrial clusters. ZGC, though, doesn’t have the social cohesion found in the “Third Italy” and is not hospitable to family networks such as those that thrive in southern China and overseas.

Like Silicon Valley, ZGC is a young, immigrant society. Most of its early residents moved here as part of the migration of research institutes and universities after the People’s Republic of China was established in 1949. Those active in the high-tech sector nowadays are predominantly young people; most have only resided in ZGC for a few years. Due to their young age, high level of education, and high mobility, these entrepreneurs and professionals tend not to attach much importance to traditional loyalty to regional origins or extended families. In fact, there is widespread disdain for family firms in ZGC. The wife of a small software company founder explained why she was quitting her job at her husband’s company: “Family firms are not respected here. The employees will look down on my husband if I stay here. They would feel they would not advance because it is a family firm.”

The disdain for family firms in ZGC may seem surprising, given that the family firm is such a well-known norm in Chinese business. But there are important cultural variations among regions and social classes in China. Merchants and entrepreneurs who originated in southern China historically were at the margins of the bureaucratic power. This predisposed them to trust no one but their own kin. In contrast, northern China, particularly Beijing, has historically been the center of power. The communist ideology that has dominated Beijing for decades labeled family businesses as backward and feudal. Well-educated students have always been the potential elite in the system, so they don’t have the same level of insecurity that merchants or other lower-class businesspeople have historically had. It is thus little wonder that young ZGC workers loathe the presence of family firms.

There are, however, powerful social networks that matter a great deal in ZGC: the academic and alumni networks. Their participants claim considerable loyalty to them. Most of Beijing’s universities are residential; students of the same major study and live together throughout their college or postgraduate education, resulting in intense socialization, understanding, and loyalty among peers. These networks are fertile ground for information sharing and the gathering of competent and like-minded individuals for new ventures. This explains why universities that sponsor incubators tend to attract their alumni. Inter-university networks are also formed through workplace ties and experiences in other educational or professional establishments, such as graduate schools and training sessions.

The dense alumni network in ZGC is quite a blessing to the region. It creates the richest layers of civic organizations and associations among all technology regions in China, including various associations and clubs based on school ties. If one were to look at the founding members of IT firms in ZGC, one would find that the key members often attended the same university. The alumni network in ZGC also extends from Beijing to other regions in China and to high-tech regions in the United States and Japan—wherever one can find a cluster of Chinese students. The manager of Tsinghua Science Park told me that in 2006 there are over 4,000 Tsinghua alumni working in the Silicon Valley. There are at least three entrepreneurial organizations actively working between Silicon Valley and Beijing for technical and entrepreneurial projects. One of them, Silicon Valley Tsinghua Network (SVTN), claims to have 2,400 members and is the largest Tsinghua alumni organization in North America.4

Unlike family ties, alumni networks are open and constantly being replenished and enlarged, making them valuable infrastructure for business connections. But alumni networks are distinct from family networks in that alumni do not constitute a collective interest unit as families do. Nor do they carry the collective commitments and trust that family networks do. While useful for information sharing and business association, alumni networks cannot provide the level of moral discipline and collective sanction that family networks can. The strong sanctions that exist against deceptive behavior toward family members are considerably weaker among classmates. While overseas Chinese typically use dispersed family members to deal with key transactions in order to reduce risk, one cannot expect alumni networks to provide similar protection. Rather, alumni networks work best as a mechanism for access and information sharing in a well-regulated and transparent commercial environment, which of course ZGC has yet to build.

There are, however, successful cases of close-knit alumni networks that provide certain resources and discipline for existing and potential entrepreneurs. A private social group called Entrepreneurial China Networks (ECN) is a good example. It was started by a few Tsinghua students and had over 100 members in 2005; many were high-level executives in leading technology firms, and not all of them were Tsinghua alumni. The group organizes lectures on specific business concerns and helps find business partners and capital sources for its members. According to a former CEO of ECN, half of its members had overseas training or working backgrounds, 8 percent had PhDs from major overseas universities, 10 percent were VCs, and 15 percent were executives in MNCs in Beijing. Using their extensive ties to Silicon Valley, they organize competition with Silicon Valley VCs for business proposals from local entrepreneurs in ZGC. The former CEO of ECN suggested that the purpose of their networks is to build personal trust. Once personal trust is established, business connections will follow naturally. Due to the closed nature of the network (members have to be introduced personally into the group), word of unethical behavior will travel quickly, deterring it. If ZGC had a large number of organizations like ECN, it would help toward addressing some of the transaction failures in the region.

The ZGC Administrative Committee since the late 1990s has recognized the importance of developing nongovernmental organizations, especially trade associations among the local businesses, in part to address the insecurity of transactions. Yet Chinese national policies have long discouraged or restricted autonomous civic organizations, suspecting that they may be hard to control or used for anti-state purposes. All civic organizations are required to register with the Ministry of Civil Affairs; they must also submit to the supervision of a particular governmental body. In addition, the China Association for Science and Technology, the official national umbrella organization for scientists and engineers, already has many official associations in science and technology fields. According to its charter, there can be no more than one association in a single field. This essentially eliminates the possibility of civic organizations in many long-standing fields. The officially sponsored associations can receive state funding and perform officially sanctioned functions, such as certification of high-tech firms, for which they receive income. However, the bureaucracy and state connections of these official associations cause them to lack credibility among enterprises. Often they are accused of being a “second government” rather than representing the grassroots interests of the enterprises.

Since the late 1990s, the ZGC local government has implicitly encouraged the development of nonofficial organizations. Many of these organizations were founded by influential entrepreneurs. But most of them are small and inexperienced. Most also have no reliable channels besides those of their founders for securing funding. Yet these organizations have far more loyal followings than the official ones and are typically vocal in speaking out for their members’ interests.5 Here again ZGC faces the limitations imposed by China’s political regime on nongovernmental organizations. Though these organizations are far more tolerated in China now than they were before, their lack of resources and official endorsement makes their future uncertain.


DEVELOPMENT OF THE BUSINESS SERVICE SECTOR

Another persistent deficiency of ZGC is its underdeveloped business service sector, including legal, accounting, consulting, and advertising agencies. Thanks to the legacy of the centrally planned economy, business services were virtually nonexistent in ZGC until 1990. During the 1990s, this sector started to emerge, but it was still in its infancy. According to a ZGC Administrative Committee report in 2003, Beijing had 50,000 people working for 2,000 consulting agencies by 1999; 9,000 were in public quality-control agencies. There were also more than 300 lawyers’ offices with 3,300 employees and 144 accounting firms with 2,117 employees (ZGC Administrative Committee 2003). But this accounted for all of Beijing; agencies specializing in the information business would certainly be only a fraction of the total. Given the size of Beijing’s economy, the overall number of business services is very small.

To address the weak business service sector, the Beijing municipal government put considerable effort into the creation of technology-exchange markets where universities, research institutes, and state-owned enterprises could sell their technology or projects to potential investors or interested enterprises. The initial exchange market, which was rather primitive, was managed by the Beijing Municipal Science Commission in the early 1990s. The market has grown considerably over time. By 1999, the total monetary worth of contracts had increased more than eightfold. There were also 28 technology-contract registration offices and 130 certified technology consulting firms. The largest sellers by far have been Beijing’s local research institutes, and the largest buyers are state-owned companies. Over half of the contracts were sold to other regions of China.6

In 2000, another institution was established to market equities of state-owned institutes both inside and outside China: the China Beijing Equity Exchange (CBEX, [image: e9781461644514_i0094.jpg]).7 CBEX collaborates closely with the ZGC Administrative Committee to market research projects generated in research institutes and universities in the region.

The establishment of the technology-exchange market or CBEX was intended to solve the intractable problem of undefined property rights in state-owned enterprises, facilitate research commercialization, and bring a measure of transparency and competition to the often corrupt allocation of projects and resources. The system is still primitive, as China’s reform of state-owned enterprises has yet to make much impact in educational and research institutes.

Of all the professional services in the ICT industry, the best developed is the public media. Many magazines are devoted to IT-related news, and even higher numbers of websites and blogs carry extensive industrial discussions. Also, as one of China’s most developed convention centers, Beijing has attracted endless international and domestic exhibitions, conferences, and workshops on the ICT industry. During my fieldwork in Beijing in the early 2000s, hardly a week passed without some sort of IT-related public event taking place in the city. The conventions are important sites for developing business networks and gathering information. The representatives of the companies we interviewed that had moved from other provinces all marveled at the ease of getting information in Beijing.


OVERREACH AND SHORTFALL OF THE LOCAL STATE IN ZGC

ZGC’s local government, especially the ZGC Administrative Committee, is arguably the most experienced Chinese government body at managing high-tech regions; it has been dealing with high-tech since before the term was even used in China. It may also be the most informed such body, as its officials travel around the world visiting well-known high-tech areas. Indeed, their success in fostering the growth of the region is undeniable. But their failures should also be recognized. The measures that the ZGC Administrative Committee has taken to deal with the transactional difficulties in ZGC have tended to be either superficial or authoritarian and have not actually addressed the deeper structural problems.

For example, considerable capital and energy were invested in developing an upscale business center in the western part of ZGC, called Western district ([image: e9781461644514_i0095.jpg]), with the original intention of attracting large ICT companies and professional services. Yet most small firms in ZGC could hardly afford either the space or the services. It has now turned into a business/entertainment district without a clear IT identity, as initially intended. Grants were also given to subsidize the purchase of professional services by small firms, but little has been done to raise the quality, availability, and accountability of these services to better fit the needs of small firms. In 2005 there was a “local content” proposal that would require larger firms to purchase some services from smaller firms in the region. It was unclear whether this was simply another attempt at local protectionism or an awkward effort to promote business linkages in the region (Interview). Back in 2001, ZGC also passed the reform-minded law mentioned in the previous chapter, which gave unprecedented flexibility in the ranges of business that ZGC firms could pursue and in hiring local graduates without Beijing residential permits. But its enforcement mechanism is ill defined, and it is unclear how legally binding it is toward national-level institutions within the region.

What has been lacking in all these attempts is a commitment to ensuring transparency in allocating governmental resources and information. In ZGC today, the state monopolizes key business information. The ZGC government collects information about enterprises and periodically releases selected information to the public. Since only a tiny fraction of ZGC firms are publicly traded companies, the government is thus the most complete source of information about them. Much of the information it releases is valuable, but its analysis is geared toward regional development measures, aimed at boosting the region’s political and economic achievement. It is less focused on providing detailed sector analysis that would be more useful to the local companies. And many people doubt the accuracy of the government’s data. Since the data is not public, firms reporting information about themselves have little incentive to report it accurately and little fear that misreporting will be discovered.

Until recently, beyond the information released by the government, little reliable and systematic data existed on the technological advances and on the well-being of the businesses in the region. But information has become much more available in the last few years as the number of trade magazines has multiplied and the government has allowed the formation of clubs and associations. In addition, more and more commercial data centers have been established by Chinese and foreign agencies. These data centers, however, charge such high fees for their data that few can afford them. CCID (the China Center for Information Industry Development), for example, is a consulting agency affiliated with the Ministry of Information Industry. With privileged access to industrial data, the center publishes many industrial consulting reports each year, but each report costs over US$1,000. Purchasing them is hardly cost-effective for small or even medium-sized firms.

With many governmental agencies involved in the ICT industry and each taking advantage of its control over data collection and publication, collaboration and data sharing among firms have become nearly impossible. An open and mandatory large-scale release of public information is still a distant dream in China. If most governmental data were made available without charge, many specialized business service firms could emerge. This would ultimately facilitate the growth of specialized start-ups, aid business structural adjustment, and give more credibility to firms. Yet it would mean that most government agencies would have to make public data previously compiled only for the higher authorities, thus exposing any inaccuracies in the data. It would also mean that the staggering institutional barriers among governing bodies of the industry would have to be torn down or reduced, which could make many officially sponsored data centers such as CCID unviable. One can only imagine the resistance to such actions by interest groups representing the powerful governmental bureaucracy. Thus, the lack of connections among business enterprises in ZGC is not just a symptom of immature business practices but rooted in the monopoly and fragmentation of the governmental agents involved in the ICT industry.

Given the nature of ZGC society and its specialization in ICT, it greatly needs a modern institutional infrastructure that will foster information transparency, networks of business support services, and a fair and enforceable legal system. In many ways, it is easy to build technical skills and marketing competence at the firm level but much harder to build an open, fair, effective, and efficient local governance structure at the regional level. Yet unless such an institution can be established, ZGC’s dream of becoming a globally recognized center of innovation may remain unfulfilled.


CONCLUSION

Local firms are the pillars and driving forces of ZGC’s quadrangular innovation system. While these firms have benefited from the region’s young, mobile, and tech-savvy labor force, the established tradition of enterprise-university collaboration, and strong alumni networks, they also suffer from a lack of trust, weak enforcement of the legal framework, and minimal protection of intellectual property rights, among many other problems. ZGC’s origins in China’s planned economy have shaped its institutional strengths and weaknesses in major ways, distinguishing it from more mature commercial environments. The lack of inter-firm networks and the harsh environment for small start-ups can be partially attributed to China’s earlier stages of industrial development, but they also stem from the government’s reluctance to relinquish its control over business information. Though the alumni networks and well-developed media in the region help generate knowledge and circulate information, they still do not meet the needs of the region’s enterprises.

If the local firms are unhappy about their collective environment, what about the MNCs? It is to that topic that we will turn now.


NOTES

1
This comparison is not meant to suggest that I expect ZGC to become just like Silicon Valley or that I regard Silicon Valley as the only innovative region in the world. It is very likely that there are other regions in the world, especially in developing countries, that ZGC resembles more. I use Silicon Valley as a reference point primarily because it has been studied extensively and thus it is the most well-known reference.


2
ZGC human resources survey: this survey was conducted by the ZGC IT Professional Association and sponsored by a number of Beijing real-estate developers. It was conducted between July and December 2001 and targeted close to 4,000 IT firms and 170,000 individuals. Enterprise questionnaires were filled out through personal interviews. Individual questionnaires were collected by enterprises and via the Internet. The survey received 3,110 valid questionnaires from enterprises and 103,417 valid replies from individuals. The above statistics were compiled from the enterprise survey. The total number of 3,404 enterprises has been statistically adjusted. Overcounting of individual questionnaires is possible, given submissions via the Internet.


3
Report of a joint study by Zhongguancun Administrative Committee and e-business center@PKU ([image: e9781461644514_i0096.jpg] and [image: e9781461644514_i0097.jpg] [image: e9781461644514_i0098.jpg]), 2005.


4
See the organization website: www.tsinghua.net/.


5
Report by Zhongguancun Science Park Administrative Committee and Guanghua School of Management, Peking University ([image: e9781461644514_i0099.jpg] , [image: e9781461644514_i0100.jpg]), 2005.


6
Annual report by Beijing Science and Technology Consulting Association ([image: e9781461644514_i0101.jpg] [image: e9781461644514_i0102.jpg]), 2000.


7
The website of the institute is www.cbex.cn/.







6

The Dynamics of Internationalization in ZGC

When asked in 2002 for his opinion on the risk of investing in China, Larry Ellison, the co-founder and CEO of Oracle, reportedly answered, “The risk of not investing in China is much greater than the risk of investing in China” (China Electronic Newspaper 2002). That statement captures the mentality of many MNC executives since 2002. In the 1980s, China was a marginal technology market, attended to only by the adventurous businessmen of Hong Kong. In the 1990s, China was a growing market but only for dated technology products. Early in the new millennium, China’s technology market has grown into one of the largest and most rapidly expanding in the world, and it has thus become strategically indispensable to MNCs. Indeed, MNCs have been paying ever greater attention to their performance there.

This chapter analyzes the activities of major foreign MNCs in Beijing, especially their collaboration and competition with local firms. While it may be tempting to imagine the relationship of MNCs with local firms as antagonistic, the reality is more complicated. MNCs and local companies certainly compete in some areas, but in most they actually complement and even collaborate with each other. MNCs’ superiority in capital, managerial experience, and technological expertise is undeniable, yet they have not been invincible, as we have seen. In fact, MNCs depend in numerous ways on local firms to deliver their services and products. This is especially true in Beijing.

Internationalization in ZGC has always been markedly different than that in other export-oriented regions of China. MNCs are attracted to Beijing not because of its supplies of unskilled labor but because of its strategic command of China’s technology market, its political influence on that market, and its rich talent pool. Beijing’s MNC mix is characterized by limited manufacturing activities but high-profile company headquarters, marketing units, and R&D units. Besides technology firms such as IBM, Oracle, and Cisco, a growing number of business service firms such as the consulting firm McKinsey, investment banks such as Morgan Stanley, and venture capital firms such as IDG (International Data Group) are active in Beijing.

EXPANSION AND LOCALIZATION OF MNCs IN ZGC

MNCs have dramatically expanded their presence in ZGC since the mid-1980s. With China’s accession to the WTO in 2001, they broadened and intensified their activities in Beijing. Since 2002, IBM, Oracle, Motorola, Microsoft, HP, Intel, and Sybase have all announced major plans for investment in China. Internet giants such as Amazon.com, eBay, Yahoo!, Google, and Monster.com are also among the well-known firms targeting the Chinese market through investment and acquisitions. Several companies, including Oracle, held their international users’ meetings in Beijing in 2002 to highlight the new business profile of China. “China fever” has also extended to the American stock market, as more Chinese companies have issued their stock in New York since 2003.

Compared to southern China, Beijing is not a desirable location for manufacturing activities due to its limited water supply and restrictions on unskilled labor migration. Except for Nokia, which has a mobile-phone manufacturing complex in Beijing, most major technological MNCs have only minor manufacturing operations, if any, in the city; they instead locate most of their manufacturing facilities in the nearby city of Tianjin or the more distant Yangtze or Pearl River deltas. MNC operations in Beijing concentrate on marketing, governmental relations, and R&D. This is not surprising given Beijing’s position as the national capital, which gives MNCs access to national-level organizations, decision makers, and regulators. MNCs know very well the importance of governmental relations in China and have traditionally gone to extraordinary lengths to stay on good terms with the Chinese government. If MNCs can convince government ministries to purchase their products or, better yet, if they can lobby national regulators to issue policies that cater to their interests, the rewards will be substantial. Beijing also has China’s richest R&D human talent pool, which is useful to MNCs for either setting up their R&D centers or recruiting competent local firms as partners for technological services or applications.

By now, major MNCs have operated in China for at least a decade and have become increasingly familiar with the nature of the Chinese market. The fantasy that China is an untapped market for the taking has faded as MNCs have realized the difficulties of operating there and have encountered stiff local competition. Many have adopted (or are in the process of adopting) deeper localization strategies in order to expand in the Chinese market. Motorola is one of the most aggressive and most successful American MNCs in China. Its four key strategies are localization in senior management, product sourcing, R&D, and cooperation with local firms and other organizations (Company interviews). Other firms may not have reached the same level of localization, but their direction is similar. The president of Intel China Ltd. explained the logic of localization in 2001:


There is no way to advance continuously depending on imported personnel. You need to have local management. You need to build local infrastructure. You need to have local expertise. You can’t always depend on the outsiders. This is a global company. If you want to do business in China, you need people who understand the Chinese market.


The chief executive of IBM, Samuel J. Palmisano, when commenting on IBM’s sale of its PC business to Lenovo, described the IBM approach this way:


We don’t have any special deal with the Chinese government, or any other governments, really. It’s a much more subtle, more sophisticated approach. It is that if you become ingrained in their agenda and become truly local and help them advance, then your opportunities are enlarged. You become part of their strategy. (Lohr, New York Times, December 13, 2004, C6)


By “ingrained in their agenda,” Palmisano was referring to extensive collaborative relations with the central and local governments, local firms, research institutes, and Chinese users. As a result of localization efforts by MNCs, it is now much harder for domestic firms to count on complacency by MNCs to win market share, as Lenovo did in 1996.

While such efforts make MNCs more responsive to the Chinese market, China is still only a part of their global strategy; its market does not command their undivided attention. From remote corporate headquarters, an intuitive understanding of the Chinese market is still hard to come by. R&D targeting the Chinese market remains rare. Communication between MNCs’ administrative centers in China and their company headquarters in North America or Europe is still riddled with flaws. Interviews with MNCs’ officers reveal that MNC branches in China continue to lack sufficient autonomy and flexibility for reacting to the rapid changes in the Chinese market. Their responsibilities are geared more toward following and implementing directions from headquarters while trying to compete with other world regions for the headquarters’ resources and attention. As subsidiaries of MNCs, their advantages are experience and expertise in other parts of the world. But such experience may or may not be relevant to China, as one of the most rapidly changing economies. Their experience may actually turn out to be a hindrance to grasping China’s market. If the market takes a sudden turn, which happens regularly, MNCs may thus lag behind local firms in their reactions.


DIVISION OF LABOR BETWEEN LOCAL FIRMS AND MNCs

Collaboration between MNCs and local firms is growing. When MNCs first entered China in the 1980s and early 1990s, Chinese government regulation required them to form joint ventures with local firms, with foreign ownership limited to 15 percent. This rule was dropped after China’s accession into the WTO and many foreign firms either increased their ownership to a controlling share or set up fully owned companies or subsidiaries in China (Luo 2004). The ownership restructuring, however, did not mean that foreign firms had given up working with Chinese firms. On the contrary, voluntary collaborations have been on the rise.

The advantages that MNCs hold in China are their advanced technology, established products, and reputable services. However, they also have the shortcomings of higher human resource costs, lack of local expertise and channels, and lack of flexibility in responding to China’s market. In contrast, the advantages of local firms are their local expertise, flexibility, and connections, as well as their lower human resource costs. MNCs have realized that, given China’s large size and highly uneven infrastructure, partnership and collaboration with the Chinese government and local firms aid their expansion.

Figures 6.1 and 6.2 summarize the relationships and other links between MNCs and local organizations in the information technology sector in ZGC in the early 2000s, and they remain largely true in 2006. (The graphs are drawn separately for the hardware and software sectors, as many firms are involved in both.) In both hardware and software, Chinese firms occupy an intermediate position between the more technologically advanced MNCs and the Chinese consumers. In the hardware market, MNCs are the dominant suppliers of high-end products such as telecommunication network equipment, advanced IC chips, mainframes, microcomputers, and so forth. For PCs and the lower-end equipment market, Chinese brand names tend to dominate.

In the software field, MNCs are the dominant suppliers of system and application software, including office applications, large-scale enterprise management software such as enterprise resource planning (ERP), database software, CAD programs, and middleware. Due to China’s high piracy rate, the consumer software market is hardly profitable for any package software makers. The most profitable and rapidly growing fields are enterprise software (such as database software, ERP, and middleware), IC design, and on-line games. Although it has not been a formidable force in recent years, China’s software sector is growing much more quickly than its hardware sector (CSIA 2004). Most Chinese software companies are small, privately owned, and oriented to the Chinese market. ZGC statistics show that 90 percent of China’s software products are for sale domestically. Software exports are growing, but 61 percent went to Japan as of 2004. Most software companies are privately owned and small, with fewer than 50 employees. But there are a few large state-owned software companies, such as the Chinese National Computer Software & Technology Service Corporation (CS&S), a spin-off of the Ministry of Information Industry (MII), and Datang, which specializes in telecommunication equipment and solutions. State-owned firms are involved in many areas of software development, from providing network system solutions and outsourcing work for foreign corporations to developing embedded software for IC chips. They are also the main force behind alternative system software development, such as the Linux system and China’s own technological standards, as with Datong’s third-generation mobile phone system.

Figures 6.1 and 6.2 both show that Chinese firms are key agents for delivering technology to Chinese consumers and organizations. We saw earlier that one of the largest concentrations of ZGC firms is in so-called system integration, that is, providing network installation, services, or solutions for enterprises and institutions. The bulk of such work consists of distributing and installing hardware and software products for Chinese organizational users, but it typically also involves some software development and service consulting in order to make networks operational for users. A number of large system integrators such as CS&S incorporate their own products, such as databases and network security, into their contracts. In most cases, such work is labor intensive with small profits, as the majority of Chinese users are not yet accustomed to paying high fees for services. But the work is useful in the long run in helping local firms accumulate industrial expertise and develop software applications later on.

Thus, although MNCs and Chinese firms do compete in certain areas, they generally occupy different positions in the ICT value chain. MNCs are at the high end of product development, Chinese firms at the lower end; the latter attend more to application-oriented tasks such as marketing, services, system integration, and the Internet. MNCs have devoted a major effort to training and developing their Chinese partners. Some companies such as Sun and Cisco estimate that they sell nearly 100 percent of their products in China through partnerships with Chinese firms. A marketing executive at Oracle explained the reason Oracle relies on Chinese partners:1


A sale is not finished when you sell software. We are in the area of e-business service. Licensing is only the first step. You have to help the enterprise to change its work flows to fit the Internet environment. So you need internal knowledge of the firm. China is so big. We cannot handle it all by ourselves. So we decided to educate our partners so they can help us cover the majority of the market. This process was difficult. At first, the sales reps did not care beyond selling the license. Later, the competition became intense; they found they have to provide value-added service. Now we have over a dozen good general contractors including Lenovo and AsiaInfo. We are still developing more such contractors.
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Figure 6.1 The relationships among key technological agents in the computer hardware sectors.


Source: Zhou and Tong 2003. Reproduced with permission of Clark University.
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Figure 6.2 Relationship of technological agents in computer software sectors.


Source: Zhou and Tong 2003. Reproduced with permission of Clark University.



The Chinese market differs considerably from the American market not only in its lower level of infrastructure and development but also in its unevenness and prevalent local protectionism by local governments. A number of interviewees from MNCs commented that the fragmentation of the Chinese market is more comparable to Europe than to the relatively homogeneous American market. For the MNCs, the high cost of dealing with complex and uneven application processes prevents them from becoming deeply involved in the application end of the projects, which demands liberal use of programmers, inside knowledge of the industry, and connections to the clients. MNCs do more hands-on applied work only for selected larger organizations. Chinese firms, on the other hand, have much lower labor costs and generally have an easier time establishing connections or communicating with Chinese users. It is therefore not surprising that many Chinese firms have moved into the technology-application fields.

MNCs and Chinese firms also cooperate in other areas. MNCs subcontract portions of their peripheral software development to local firms. Some companies, such as IBM, offer more substantial subcontracting work, but others, such as Sun, only subcontract the translation part of their products (or at least they did in 2001) (Interviews). MNCs also encourage application development, based on their platforms, by Chinese firms. They have devoted considerable effort to training qualified Chinese engineers and users. Intel, Microsoft, Cisco, and Sun all provide training programs, called “network universities” (by Cisco) or the like, to encourage Chinese users to attain certain levels of technological sophistication. Microsoft and Cisco certifications are hotly pursued in Beijing as keys to landing good jobs.

Most recently, with the growth of Chinese technology enterprises, MNCs have begun to form strategic alliances with the largest Chinese companies for marketing purposes. Some have managed to integrate their products into Chinese firms’ product packages, for example, through preinstalling Windows on PCs or server software on Chinese-manufactured servers. Oracle has formed a partnership with UFIDA ([image: e9781461644514_i0105.jpg]), and thus UFIDA’s enterprise software contains the Oracle database (www.ufida.com).

Others are working with Chinese firms to test and generate new technology and products for China’s rapidly growing telecommunications market. For example, China’s plan to develop a third-generation (3G) mobile-phone system has drawn considerable investment from various North American and European MNCs (Li 2005). Lenovo’s IBM purchase, whereby IBM retains a minority share, is another example of such alliances (Lohr 2004).


COMPETITIVE DYNAMICS BETWEEN CHINESE FIRMS AND MNCs

The division of labor between MNCs and Chinese firms is not a stable one, however. Since the late 1990s, competition between them has been growing in many areas. It has been especially intense in hardware manufacturing ranging from consumer electronics to PCs to mobile phones to telecommunication equipment. This is not surprising given that hardware manufacturing is the area in which the growth of China’s domestic demand and its export capacity overlap the most. As happened with PCs, Chinese firms are taking advantage of their lower human resource costs, flexibility, and intimate understanding of the Chinese market to extend their control of the lower-to-middle end of the market and to press on toward the higher end.

The competition between MNCs and Chinese firms in making mobile phones is a good illustration of the general competitive trajectory. In 2001, China’s mobile-phone handset market was dominated by foreign brands; Motorola, Nokia, and Ericsson had practically controlled the entire market. Meanwhile, Chinese brands accounted for less than 10 percent of it. However, during 2002—2003, some of the Chinese firms that had previously done OEM for foreign companies started to push their own brand names in a strategy strikingly similar to that used by Lenovo in the PC market in 1996. Using aggressive pricing, fashionable exterior design, and rapid model turnover, these firms emerged as strong players. By 2003, they had already taken over close to half of China’s domestic market. Again, the presence of many OEM handset suppliers and parts makers within China provided a rich and reliable supply chain for new players. ZGC firms were not the first on the mobile-phone scene, but a few, such as Lenovo, have become major brands in recent years in their efforts to take advantage of the potential growth of this market (Xu 2004).

But here the story diverged from the PC sector. The sharply declining market share spurred MNCs to adopt some of the marketing approaches of Chinese firms and to speed up their model changes. They also substantially increased their R&D investment in China. Motorola, for example, now had 18 R&D centers in China so that its models would more closely reflect the needs of the Chinese market. Chinese firms, on the other hand, which were still weak in design, found that their price competitiveness was limited by their upstream component suppliers. Once MNCs adopted aggressive marketing strategies and pricing themselves, the advantages of local firms diminished. As a result, in 2004 the trend of rapidly increasing market share for Chinese brands suddenly stalled and then reversed (Reuters 2005). Other aggressive foreign players such as South Korea’s Samsung emerged as powerful competitors, too (Xu 2004). A number of stronger Chinese firms responded by increasing their R&D investment and designing their own chips. But given that mobile-phone chips are based on very complex technology that MNCs have decades of advantage in, few Chinese firms have had sufficient capital or technological expertise to catch up with the MNCs, especially in more established technological areas. From 2003 to 2006, many smaller domestic mobile-phone companies dropped out of the scene, but a few leading domestic brand manufacturers, such as Bird ([image: e9781461644514_i0106.jpg]) in Zhejiang province and Lenovo in Beijing, were able to expand their market share and be profitable. The MNCs’ brands, however, continue to dominate about 70 percent of the market. Chinese firms are investing in 3G mobile-phone technology and hope that newer technology may offer even ground for them to compete with MNCs since the technological gap may not be as large in 3G as it had been in 2G.

In the areas of consumer electronics, PCs, mobile phones, and other hardware, MNCs first dominated the markets, but aggressive domestic firms eroded MNCs’ market shares. Now threatened, MNCs either withdrew from the Chinese market, as some consumer electronics makers did in the 1980s and 1990s, or started more aggressive localization efforts in order to regain their market share, while maintaining their dominance in higher-end products. This forced Chinese firms to increase their R&D investment or turn to exports to sustain their income. Regardless of how companies respond, greater technological investment seems inevitable as the necessary next step for the most capable Chinese firms.

At the moment, locally grown firms are still a long way from matching the technological and capital advantages of MNCs as well as their global sourcing. Yet, there are ways for them to improve their performance. One necessary step is to increase their R&D spending. From 2000 on, spending in China on R&D has increased across the board at 20 percent per year, triple its total in five years’ time. State budget spending on R&D doubled between 2000 and 2005, and the growth rate in R&D spending by enterprises doubled that of the state (Zhang 2006). The performance of domestic firms is augmented by the addition of new companies to specialize in higher-end sectors. The newly founded firms in ZGC (after 2002), especially those founded by overseas returnees, tend to move into more technologically intensive areas.

A third way to improve performance is through overseas acquisition. As Chinese firms drive down the commodity prices of mass-produced goods, some MNCs are abandoning the low-profit-margin areas; examples include IBM’s sale of its PC sector and Ericsson’s departure from the cell phone handset manufacturing business. This opens up more international purchasing possibilities for Chinese firms. If they can successfully acquire parts of MNCs’ businesses, it will increase their R&D capacity rather quickly. Lenovo’s purchase of IBM’s PC business equipped Lenovo with considerable R&D on PC and notebook computers that would have been impossible to accumulate on its own in a short time. Of course, the businesses being sold tend not to be the most profitable ones for MNCs. They also may not involve the most advanced technology. But for Chinese companies, obtaining these facilities and human resources still represents valuable steps for moving up.

However, one should never underestimate the difficulties of international mergers, especially given the vast cultural and socioeconomic differences between locally grown Chinese firms and those established in Western countries. For example, the electronics giant TCL in Guangtong province failed to successfully integrate the French TV company Thomson that it purchased in 2004 (LindBald 2005). It is still too early to judge the wisdom of Lenovo’s purchase of IBM’s PC business, but the fact that it was even conceivable represents a giant leap in ZGC’s internationalization.2

This and similar international purchases by notable Chinese firms since 2003 are indicative of another key fact about China: the size of the Chinese market can indeed provide the economy of scale that is able to support the rise of world-class companies, much like the American market did at the turn of the twentieth century. Chinese firms have realized that in order to compete with MNCs, they had better act more like them and think globally. Hence, the synchronization between export and import-substitution in China not only produces market leaders in China, but some of these leaders have also jumped onto the international scene.

In short, while one should expect the MNCs to maintain their technological advantages in China for a decade or so by offering increasingly higher-end technical products in ever-higher-end technological sectors, one should also expect sharply rising challenges from local companies. In areas of dramatic domestic market growth, local firms are likely to emerge to challenge or even replace MNCs’ brands. Once domestic firms have accumulated sufficient capital and experience in China, they are also likely to start to reach overseas.


SOFTWARE AND ICT SERVICES

In software and most ICT services except Internet provision, the dominance of MNCs is more pronounced than in hardware manufacturing. Chinese firms tend to avoid rather than directly confront the MNCs. In software, the biggest challenge for MNCs and local firms alike is piracy. Walking down the main boulevards in ZGC, one cannot possibly avoid passers-by trying to sell pirated software packages. And governments, major organizations, and enterprises are highly dependent on pirated software for their routine operations (Fishman 2005). MNCs have the upper hand in selling large and complex software applications to organizational users because Chinese organizations tend to prefer major international vendors due to their reliability and after-sale services. However, most medium-sized and smaller Chinese organizations are not yet used to paying huge sums for software and services and generally cannot afford MNCs’ products; local firms are thus more active in this market. UFIDA’s enterprise management software mentioned earlier is an example of software sold by local firms to Chinese companies. Unlike India, China does not have a large software export industry, in good part due to the English-language barrier faced by many of China’s engineers.

American companies have constantly complained about China’s weak protection of their intellectual property. But this problem hurts local software companies equally if not more. The experience of Kingsoft ([image: e9781461644514_i0107.jpg]) is illustrative. Kingsoft was one of China’s earliest software developers; it first issued a piece of Chinese word processing software, called WPS, under the DOS system in the mid-1980s. The software lost virtually its entire market share to Microsoft Office—or, more precisely, to pirated copies of Microsoft Office, which remain widely available today. But Kingsoft never resigned itself to defeat. In 2001 they made a major investment to upgrade WPS and successfully lobbied the Beijing municipal government to purchase their software. The government’s purchase, however, did not sustain their market share since many governmental users continued to prefer Microsoft products even if they had purchased WPS. In the 2004 software purchase cycle of the Beijing municipal government, Microsoft received the largest number of licenses and Kingsoft got some minor orders. Today, although Kingsoft has yet to give up its mission of challenging Microsoft, its attention has shifted primarily to Internet gaming, which has turned into its main source of income. Kingsoft’s experience shows that, in major system software and standard consumer applications, Chinese software firms have neither a technological nor a cost advantage over MNCs (or pirated copies of MNC products).

A major area of growth in China is embedded IC chip design for consumer electronics and other equipment. MNCs have almost completely dominated this area. But given the concentration of hardware manufacturing facilities in China, it is logical to expect a growing Chinese presence in chip design and manufacturing. Indeed, companies that specialize in IC design have emerged in the last few years. Beijing and Shanghai house China’s greatest concentration of IC designers, with universities and research institutes. And now many overseas returnees have also established design houses in China, especially in the areas of mobile phones and multimedia devices (Beijing Municipal Science and Technology Commission 2004).

Overall, due to weak protection of intellectual rights and the capital-intensive nature of the industry, MNCs face little direct local competition in software and ICs. The local Chinese software industry tends to focus on areas where the risk of piracy is small and MNC competition is not intense, such as enterprise management software for small- to medium-sized firms, Internet entertainment software, embedded IC chip design, and software outsourcing for Japan. The Chinese software industry, more than any other sector, shows how the institutional environment, rather than talent or the consumer market, can substantially handicap an industry.

Even though they are still small, Beijing’s software companies do embrace internationalization. Take their desire for CMM (Capability Maturity Model for Software) certification, for example. CMM is issued by the Carnegie Mellon University Software Engineering Institute (www.sei.cmu.edu). CMM applies business process management and quality improvement concepts to software development and maintenance; it is considered essential for software exporting. Many of India’s large software firms have passed the CMM5 standard, gaining the confidence of international clients in their software’s quality and stability. Awareness of CMM came to China much later than it did to India, but CMM started to become popular in 2001. By August 2004, 37 enterprises in ZGC had been certified at the CMM2 level. That may not appear to be a lot, but it was 40 percent of the total number of CMM2-certified firms in the country. ZGC’s rush for CMM certification is not aimed at export per se but rather at improving product quality and stability in response to competition with foreign vendors (Beijing Municipal Science and Technology Commission 2004, 61). This suggests a strong modeling effect of MNCs in China’s software market.


MNCs’ R&D CENTERS

As MNCs have expanded their activities in China, it has become increasingly necessary for them to establish R&D centers locally. Beijing has one of China’s most concentrated populations of MNC R&D units. A New York Times article described Microsoft Research Asia, which is in the heart of Zhongguancun:


Harry Shum’s office may be one of the best places to witness the next stage of China’s rise as an economic powerhouse. Set in the heart of the Haidian district in Beijing, with its canyons of universities, labs and high-tech ventures, his office occupies a comer of Microsoft Research Asia, the software giant’s ambitious effort to tap scientific brainpower in China.


The article quotes a Microsoft researcher who says, “Nowhere in the universe has a higher concentration of I.Q. power” than ZGC (Buckley 2004).

Microsoft Research Asia is actually an exception among MNC R&D centers in Beijing. It focuses on basic research; most other centers are oriented toward localized adaptations of existing equipment, especially for the Chinese market. Hence it is far more “D” than “R” (Walsh 2003). The president of Intel, China, explained the motivation behind Intel’s establishment of R&D centers in 2001:


The extremely important thing is that there are lots of intelligent people and great engineering students here. In the United States, they are short on engineering graduates. But in China, the whole infrastructure and the whole background is science and technology based. In India, it is similar. In the global business, you have to be globally driven. You cannot stay in one place.


There are two basic reasons why MNCs set up R&D centers in Beijing: human resources and the market. China’s school system is well known for its emphasis on mathematical education. In large cities with major universities, it is never hard to find math geniuses who are willing to work for MNCs. In addition, most Chinese engineers can be hired at a fraction of the cost of similarly trained individuals in the United States. The prestige, American culture, and close ties to the technological frontier of major companies such as IBM, Microsoft, and Bell Labs make their research centers extremely appealing places to work for the brightest Chinese students (Ling 2000).

The nature of the Chinese market also makes local R&D centers necessary. As a Lucent officer explains,


China is a huge country geographically. You cannot simply transfer what works in America to here. Sometimes it works, sometimes it doesn’t, depending on geographical conditions. In America, the telecommunication networks have been long established and are relatively stable. In China, all sorts of networks exist that were constructed by different people. Some will interfere with others. There is also a lot of construction going on that may affect our stability. So we have to have R&D centers here to make software that works under the Chinese conditions. (Interview)


In the Chinese telecommunication industry in particular, MNCs often have to work closely with large state-owned carriers to sell equipment, as the state-owned companies have a virtual monopoly on service. This forces them to set up research centers to collaborate with the service providers. China has a unique mobile-phone culture, where text-message service is popular and external design and entertainment utilities are important. Motorola operates at least 18 R&D centers in China for the purpose of studying the Chinese mobile-phone market. Some of Motorola’s models were made first in China and then sold globally (Interview).

For MNCs, R&D centers can also score political points since the Chinese media inevitably interpret them as indicating a deep commitment and bringing prestige to China. Yet it is unclear whether foreign R&D can have much impact on the technological capacity of Chinese firms. One of MNCs’ most common concerns about setting up research centers in China is losing intellectual property rights to Chinese competitors. But observations in Beijing have found little basis for this concern in high-end ICT sectors. Although MNC R&D centers in China hire Chinese engineers, these centers typically operate in an enclave fashion, with few external linkages to local firms. Some do have joint labs with major local universities and training programs for the local firms, but these usually do not involve core technology. In some high-profile MNC R&D centers, such as Microsoft Asia and IBM Research Center, there are many student interns who may subsequently work for ZGC firms, though most are likely to go abroad after their internships to further their experiences. Beyond that, routine interactions between MNCs and local firms are virtually nonexistent. China’s weak protection of intellectual property rights certainly contributes to the self-imposed isolation, but a more important reason for it may be that Chinese ICT firms, for the most part, have not reached the stage where they can engage in worthy R&D dialogue or collaboration with MNCs regarding core technology. A Chinese-American working for IBM who regularly travels between the United States and China pointed out that there are very few opportunities to work with Chinese firms since they are generally some distance away from the research work at IBM. ZGC’s 2004 annual research report admits that although the region was able to attract considerable MNC R&D activity, MNC interactions with other parties in ZGC leave much to be desired.


TUG OF WAR OR CIRCULATION OF TALENT?

In a knowledge economy, the ultimate competition is for talent. Here MNCs have the undisputed upper hand in drawing talent, as they can offer salaries up to eight or ten times greater than local firms. Needless to say, MNCs have no problem attracting a continuous flow of talent from local Chinese firms, another form of “brain drain.” An interviewee at one of the largest state-owned software companies commented that her own company felt like a prep school for large MNCs, as most talented newly graduated students often work at the company for a few years before moving on to MNCs. The Chinese IT firm located next to Microsoft mentioned at the beginning of the previous chapter lost one of its chief engineers to Microsoft’s Asia Research lab next door due to the pay difference (Interview). For top scientists and engineers, local firms cannot possibly compete with MNCs. What has ultimately saved ZGC from losing all of its key talent is the vast replacement pool that the region is able to generate. With so many universities and research institutes, MNCs can absorb only a tiny fraction of the talented scientists and engineers in the region. The real competition involves experienced managerial personnel, of whom ZGC has a chronic shortage, putting local firms at a clear disadvantage. Generally speaking, given a choice, most Chinese professionals would prefer to start their careers at MNCs. The well-regulated, established, and transparent environment of MNCs is often seen as offering a superior opportunity for learning compared to the much more chaotic environment of homegrown Chinese companies, to say nothing of the pay disparity.

Since 2000, however, the salary gap between MNCs and local firms for experienced managers has narrowed considerably. A number of more successful Chinese companies have also been able to lure experienced executives from MNCs by providing comparable benefits. Others offer attractive stock options. But if MNCs provide a superior environment, why would people leave them, even if the pay is the same at Chinese companies? The answer is the glass ceiling encountered by locally grown MNC managers. In the early days of MNCs’ operations in China, senior managers almost always came from headquarters outside China. For American firms, it had been typical to have overseas Chinese executives from Hong Kong, Taiwan, or the United States serve as senior managers. However, most MNCs have become aggressive in developing local managerial talent. After more than a decade of activity in China, many locally grown professional managers have now reached the highest-level decision-making positions within MNCs’ Chinese subsidiaries. At this point, many are finding their career advancement stalled and their initiative constrained.

MNCs typically locate their East Asia headquarters or a “greater China” (the mainland, Hong Kong, and Taiwan) regional headquarters in Hong Kong, Singapore, or Japan. Chinese subsidiaries are a level below these regional headquarters. Because China is the fastest-growing market in Asia since 2000, there is bound to be considerable tension and friction between the Asian regional headquarters and the Chinese headquarters. The corporate headquarters, far away in North America or Europe, cannot always stay attuned to a market as rapidly changing and complex as China’s. This often leaves the senior Chinese managers feeling that their contributions are not sufficiently appreciated and that their initiatives are not encouraged or responded to (Zhu and Liu 2003). Even foreign-trained managers who have reached the highest levels in their corporate hierarchies have voiced frustrations. A former vice president with Microsoft, Kai-Fu Lee, in an open court battle between Microsoft and Google in September 2005, cited “blunders” by Microsoft in China and unethical activities of its China team among the reasons for his decision to leave Microsoft and work for Google. In particular, he complained that his effort in China was not respected by Bill Gates, the chairman of Microsoft (Bloomberg News 2005).

To be sure, many MNCs have realized their structural problems, and quite a few have tried to simplify their management hierarchies in order to give more autonomy to their Chinese managers. In December 2006, Intel announced that it would move its China branch out of the Pacific Asia region to be an independent subsidiary, equivalent to the status of its American, European, Asian Pacific, and African/Mideast region subsidiaries. This was a belated recognition that China had become the second largest market for Intel after the United States.3 But, overall, a locally grown Chinese regional executive, regardless of how well he or she performs in China, faces an almost insurmountable barrier to further advancement (e.g., responsibility beyond the Asian region).

As a result, many high-ranking Chinese managers eventually decide to leave for the greener pastures of either other MNCs or, more recently, some of the most promising local firms. Microsoft China’s CEO Tang Jun ([image: e9781461644514_i0108.jpg]), for example, made a high-profile departure from Microsoft to a Chinese online game company, Shenda ([image: e9781461644514_i0109.jpg]), in Shanghai. The lower-level managers of MNCs are also sometimes hired by local Chinese firms to shore up their managerial personnel. The flow of experienced managers from MNCs to local firms, although still a trickle, reflects growing cross-fertilization between two previously segregated types of enterprises. However, the most active links thus far remain between MNCs and enterprises founded by overseas returnees. Typical homegrown firms have yet to be the major recipients of this flow.


FOREIGN VENTURE CAPITAL AND CONSULTING SERVICES

Beginning with the first wave of the dot-com boom in China in 1999, American, Japanese, and Hong Kong venture capital firms started to enter China’s technology market, mostly investing small sums in the newly created Internet companies. Indeed, while the foreign VC firms active in China at the time tended to be the most adventurous, investment amounts were generally small in all areas. Meanwhile, seeing the need for venture capital, Chinese governments encouraged a number of state-owned financial institutions to set up funds for VC. By 2001, China and Hong Kong together accounted for 30 percent of Asia’s private equity investment, overtaking Japan for the first time. By 2002, the total venture capital pool in mainland China had reached US$7.15 billion (Batjargal and Liu 2004). The NASDAQ crash and continuous delays in launching China’s own version of NASDAQ led to a marked slowdown of VC activity between 2001 and 2002 (Batjargal and Liu 2004), but it recovered and accelerated after 2003.

International Data Group (IDG), a U.S.-based technology media group, has been among the most active and influential VC firms in China since 1998. It has funded some of China’s most successful technology companies, including Baidu.com. Yet it is not even a mainstream VC company in the United States.

In 2003 the stock value of the Chinese Internet portals listed on NASDAQ soared due to income growth from text-message services and on-line gaming, activities that are considerably more popular in China than in the United States. In 2004 several large Chinese companies, including telecommunication companies such as China Netcom ([image: e9781461644514_i0110.jpg]), on-line gaming companies such as Shenda ([image: e9781461644514_i0111.jpg]), semiconductor companies such as SMIC ([image: e9781461644514_i0112.jpg] [image: e9781461644514_i0113.jpg]), and others, went public in the United States or Hong Kong. This led to another round of “China fever” in the capital market in the United States that attracted more mainstream investment groups and mutual-fund investors (Martinez 2004). The “fever” peaked with Baidu’s initial public offering on NASDAQ in August 2005. The share price of Baidu, China’s leading Internet search engine, more than quadrupled on the first day, setting a record for first-day performance among foreign firms ever listed on the U.S. stock market and among all firms in the previous five years.

Baidu’s IPO may be exceptional, but the interest of American VCs in China is real. According to a report in the San Jose Mercury News (February 13, 2006), US$1.2 billion in venture capital flew to China in 2005. As much as 30 to 40 percent of it came from Silicon Valley, double the amount in 2002 (Ha 2006). China’s large consumer base and lower costs for companies were cited as reasons for the attraction. In particular, start-ups in wireless, mobile-phone services, and semiconductor design have a better chance at receiving funding if they are based in China rather than the United States. The New York Times (Rivlin 2004) reported that Silicon Valley venture capitalists liked to joke that


these days, you’re far more likely to run into a colleague at a hotel bar in Beijing or Shanghai than at a local haunt in Northern California. . . . It is hardly possible to step into the business-class cabin of a flight from San Francisco to China without running into at least a couple of competitors.


As China’s legal infrastructure for venture capital is still in its infancy, VC firms face many institutional barriers, regardless of whether they are of Chinese or foreign origin. Many VC companies rely upon social networks to mitigate risk and gather information (Batjargal and Liu 2004). IDG, for example, relies mostly on its local expertise rather than on the standard professional evaluation that works overseas. It was able to form more contacts than its competitors with promising local companies. Zhou Hongwei ([image: e9781461644514_i0114.jpg]), the former CEO of Yahoo! China, who started his business career by founding a Chinese Internet firm called 3721, commented,


A vast majority of VC firms evaluate you based on values that were established in the international market, which would be a problem for our locally grown firms. IDG is an exception. Although their workers are all returnees from overseas, they came from a local background, so they understand both local and international markets. (Speech transcript from 75th IT salon, June 13, 2004)


A Morgan Stanley vice president, Mr. Wang, who is in charge of Beijing, is a Beijing native and shuttles regularly between Beijing, Hong Kong, and his family’s home in Silicon Valley to search for investment opportunities in China and stay connected to his financial sources. Since the Chinese government does not allow foreign financial institutions to have a formal presence in China as of 2006, many venture capitalists spend a lot of time on airplanes like Wang. In recent years, a new breed of locally based VCs has also sprouted up. Most are investment firms founded by Chinese who had entrepreneurial or professional experience in the United States and then returned.

Besides venture capital, Beijing also attracts considerable activity from large consulting firms such as McKinsey, Deloitte, and IDC. These consulting firms first came to China to work with other large MNCs but have since started to attend more to Chinese clients. Lenovo worked extensively with McKinsey for its IBM purchase, for example. Generally speaking, though, the price of these large consulting firms is out of reach for most ZGC companies. Their growing presence has thus not fundamentally strengthened ZGC’s underdeveloped business service sector. But examples of successful Chinese clients may gain them more clients in the future.


CONCLUSION

MNCs remain the leading technology providers in China, but they are facing increasing competition from local firms, which have rapidly improved their technical and managerial capacity in recent years. This is especially true in the hardware manufacturing sector. In the hardware, software, and service sectors, a strong interdependent relationship exists between MNCs and local firms, as MNCs often depend on local firms for delivering their products or services to Chinese consumers and organizations. The interdependency fosters a certain degree of technological transfer and often sets off competition between MNCs and local firms.

In R&D, however, MNCs remain largely segregated from local firms. Even though more MNCs are establishing R&D centers in Beijing, there is little evidence that the technological transfer the Chinese had wished for and the MNCs had feared has taken place. Given the bureaucracy and strict security concerns of large MNCs as well as the technological gap between them and Chinese firms, collaboration in R&D with local firms will likely remain rare in the near future. The roles of R&D centers of MNCs in Beijing are largely demonstrative as they show how important R&D is to corporate activities and how these centers attract, cultivate, and retain their talents and how they forge relationships with universities. By losing their brightest to MNC R&D centers, locally grown firms are gaining a worthy lesson on how to treat talented individuals.

Though the presence of MNCs in China both hurts and helps Chinese firms, China has had little choice but to attract them. Working with international giants has been the only way for ZGC to enter the global technological mainstream. Chinese firms are generally under-capitalized and inexperienced compared to MNCs, not to mention smaller in size. They have relied primarily on the Chinese market, which has given them room for local innovation but limited their vision of more advanced products and technology. The presence of MNCs allows local firms to learn from observing, collaborating, or hiring experienced managers from them. Increasingly, the largest local firms are able to pursue international mergers as a feasible option for acquiring R&D capacity. But it is unrealistic to expect most ZGC homegrown firms, with the exception of a few such as Lenovo, to become internationalized within a short period. For many, their inherited limitations in technological or managerial expertise have proven extremely difficult to overcome.

Instead of teaching old dogs new tricks, ZGC needs a new breed of enterprises that are capable of more advanced knowledge generation and broader business integration with advanced markets. MNCs can only offer limited benefit in integrating Chinese technical resources with global technological innovation. Despite the localization and superior technological and capital power of MNCs, they generally do not have a strong interest in seeing China’s technological capacity grow. Indeed, MNCs are vigilant in guarding their intellectual property rights and rather wary about collaborating with local firms and universities when it comes to core technology. The integration of China’s technological resources with the world market thus is performed by another emerging class of enterprises—those founded by overseas returnees. We will now turn to their activities.


NOTES

1
The executive’s title is Director of Chinese Content and E-Marketing Initiatives.


2
Lenovo is not the only Chinese firm that has purchased more technically advanced foreign businesses in recent years. Other major Chinese technological firms from Beijing and other regions of China have also acquired businesses in Europe and Asia.


3
According to ccw.com.cn ([image: e9781461644514_i0115.jpg]), December 20, 2006, www.ccw.com.cn/news2/corp/htm2006/20061220_231109.shtml.
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Grassroots Transnationals

Returnee Entrepreneurs

 


 


 


I met Li Hongyan ([image: e9781461644514_i0116.jpg]) and his partner, Xu Yong ([image: e9781461644514_i0117.jpg]), in the fall of 2000 at an unpretentious hotel/office building adjacent to Peking University.1 It was a few months after Li had founded Baidu.com. Li had studied at SUNY Buffalo and worked at a number of U.S. companies, including Infoseek. An expert in search engine technology, he raised US$120 million in venture capital to start Baidu.com in Beijing in 1999. If Charles Zhang’s Sohu.com was modeled after Yahoo!, Li’s inspiration was obviously Google. He hoped that his company could eventually thrive in China’s already booming Internet business. Alone in Beijing, with his family living in California, Li spent all of his time working.

At the time, the situation was far from promising. Venture capital was drying up. Many Internet firms were uncertain about profitable business models. Li also found that, unlike in Silicon Valley, technology-driven Internet firms in Beijing were extremely rare. “If there were hundreds of firms like ours,” he lamented, “the situation could be very different.”

Four years later, Li’s dream came true. His company had grown from a dozen people to over 600 employees, outranking Google as the most popular search engine in China (figure 7.1). The company headquarters is located on the twelfth floor of a shiny office building close to Peking University. Youthful energy radiates from its employees, whose average age is 26. In the summer of 2005, the marketing director at the time, Bi Sheng ([image: e9781461644514_i0118.jpg]), led me on a tour of Baidu’s new building. Bi was barely over 30, but he had already helped build two major brands of information-technology firms in ZGC. Baidu was preparing its public offering on NASDAQ at the time, which explained the constant flow of foreign bankers and investors in and out of the office. By then, Li had moved his family back to Beijing but traveled to the United States regularly for business and vacations.

[image: e9781461644514_i0119.jpg]

Figure 7.1 The most frequently used Internet search engines in China, 2005. Percentages represent the percentage of Chinese Internet users who report using the search engine.


Source: CCW Research 2005a ([image: e9781461644514_i0120.jpg] 2005a).



Baidu is no longer alone. By the end of 2005, there were over 3,000 firms in ZGC founded by such overseas returnees with a total of 7,300 returnees working in them, according to the ZGC Administrative Committee, and more were coming in every day. Though still a minority among the 17,000 ZGC companies in 2005, this group of enterprises already formed a critical mass.

This chapter examines these enterprises as a dynamic group with considerable promise as well as difficulties. The growth of these returnee-founded enterprises since 2000 is a result of China’s sustained economic growth and the coming of age of many Chinese overseas professionals. But not all of the returnees have been successful. A large number of enterprises launched in Beijing have struggled through considerable uncertainties and been forced to make painful adjustments, as Li did with his family. Some may eventually return to the West. Yet others will find their niches and thrive.

The flow of professionals returning to China is still fairly new, though, so the future is largely uncertain. We know that across the Taiwan Strait, professionals returning from the United States to Taiwan have been instrumental in building Taiwan’s world-class semiconductor industry (Hsu 1997; Saxenian and Hsu 2001). There is no doubt that both mainland Chinese returnees and the Chinese government are aiming to replicate their success within the mainland. And indeed, a large number of Taiwanese businesspeople have already settled in the Shanghai-Suzhou corridor and have become a major part of China’s high-tech industry (Saxenian 2006).

This chapter looks at the unique networking features of returnee-founded companies in ZGC. As hybrids between local firms and foreign multinationals, they have deep linkages with technology and capital sources in such global technology or financial hubs as Silicon Valley, Tokyo, and Hong Kong. But unlike most MNCs, they are able to integrate into the network of local research universities, businesses, and the market. Their development thus has the potential to bring local technological resources into more extensive contact with global technological centers and in the process transform ZGC into an influential region of global technological innovation.

The growth and well-being of the returnee enterprises—more than the presence of MNCs—will likely determine the depth of internationalization in ZGC. It will also indicate how far ZGC can go into innovative technology. For example, one thriving area for returnee companies in 2005 was multimedia integrated circuit (IC) chip design for wireless phones, an area in which China has a growing market and maturing export capacity. The synergy between the domestic and export markets echoes that in the PC industry in the 1990s, though multimedia IC chips are a product located significantly higher on the technological chain.

WHO ARE THEY AND WHY DO THEY RETURN?

The number of Chinese students going abroad has been climbing since the 1980s. According to Chinese Ministry of Education statistics, about 815,000 Chinese have gone abroad between 1978 and 2004, with over half (about 480,000) of those leaving after 2000 (Ministry of Education 2007). The largest number headed to the United States and Europe, with science and engineering the main fields of studies. Until the mid-1990s, these students tended to be a highly select group from the most prestigious Chinese universities, as they had the best chance of being awarded scholarships by foreign universities or the Chinese government. Without such sponsorship, an overseas postgraduate education was practically impossible for most Chinese.2 Baidu’s Li Hongyan, for example, is a graduate of Peking University. After the mid-1990s, however, more families (though still only a small minority of the population) could afford a foreign education, so students studying abroad became more diverse.

The high pay of jobs abroad and the low salaries and limited opportunities in China have long discouraged Chinese students from returning to their homeland. Since their education often allows them to land a good job and achieve a middle-class lifestyle in the developed world, most try every possible means to stay there. Research on Chinese students in the United States conducted in the mid-1990s found that very few planned to return to China immediately after finishing school, although about half would not rule it out in the long run (Zweig and Chen 1995). In the 1980s and 1990s, studying abroad practically meant a one-way ticket overseas, whereas coming home was regarded as extraordinary, if not unfortunate.

As we have seen, however, things started to change during the heyday of the dot-coms. The Internet boom in the United States made China look like an untapped gold mine for prospective Internet entrepreneurs. With the success of some returnee-founded enterprises such as Sohu.com, AsiaInfo.com ([image: e9781461644514_i0121.jpg]), and UTstarcom (UT [image: e9781461644514_i0122.jpg]) beginning in 1998, a growing number of students decided to try their luck in China. Li was one of them.

The bursting of the Internet bubble did nothing to moderate the flow home, which has actually intensified since 2000. The Chinese government reported that in 2003 and 2004, the number of returning students from overseas grew by over 20 percent per year, exceeding 20,000 persons annually.3 The ZGC Administrative Committee started to compile statistics on returnee-founded enterprises in 2000. These statistics show a steady increase (figure 7.2) of roughly 500 firms every year.4 Half of the returnee enterprises were founded by returnees from North America, particularly the United States (46 percent), reflecting that it has been the most favored place to study abroad in the past 20 years. Europe, Japan, and all other places combined divide the remaining half equally (figure 7.3).

[image: e9781461644514_i0123.jpg]

Figure 7.2 Growth of returnee-founded enterprises in ZGC Science Park.


Source: ZGC Administrative Committee, statistics compiled by Headquarters of Returnee Enterprises Services ([image: e9781461644514_i0124.jpg]), January 2005.



[image: e9781461644514_i0125.jpg]

Figure 7.3 ZGC returnees’ previous countries of residence.


Source: ZGC Administrative Committee, statistics compiled by Headquarters of Returnee Enterprises Services ([image: e9781461644514_i0126.jpg]), January 2005.



The flow of returnees after the NASDAQ crash has been sustained by several forces. First, the growth of China’s economy has reached a point where an increasing array of high-tech job opportunities is available. For instance, for a skilled IC engineer, his or her only job options before 2000 would have been in government research institutes or universities. But since then, both MNCs and Chinese companies have invested heavily in the semiconductor business, so much so that China is expected to become one of the world’s largest semiconductor manufacturing sites in the near future (Jelinek 2004). As a result, engineering skills in all stages of IC chip production have become highly coveted. Some companies, such as SMIC ([image: e9781461644514_i0127.jpg]), are shopping all over the globe for talent. The growing chip manufacturing industry, in turn, creates further opportunities for software, IC design, and other specialized products and services. Salaries in China for highly skilled professionals are still low in comparison to the United States, but the much lower cost of living in China affords these professionals a comfortable or even luxurious lifestyle that they could not afford in developed countries.

The slow recovery of high-tech sectors in the United States and other advanced countries after the NASDAQ crash and the September 11, 2001, terrorist attacks has also contributed to the flow of returnees. Layoffs of personnel in Silicon Valley and elsewhere between 2000 and 2004 made returning more attractive. An entrepreneur explained his choice:


I came back [to Beijing] after 2001. After 9/11, my judgment was that U.S. business would be experiencing several years of lows. It may boom again four to five years later, like the country always does. I figured that I could use these four to five years to develop in China, where market opportunities were expanding. When the United States side is growing again and I am strong enough, I might reach back to the U.S. market.


A CEO of another start-up told me that he had worked in California for eight years and had also founded and sold a couple of small firms in Seattle. He had been exploring the China option since 1996. In 2001, after several trips home to China, he felt that the telecommunication sectors had generated enough opportunities for his multimedia company and decided it was time to return.

Another reason that students began to return to China in the late 1990s was simply because they came of age. Given that the vast majority of Chinese students went abroad after the mid-1980s, many had now finished their studies and spent a decade in their professional careers. Due to racial discrimination and cultural barriers, it is still very rare for Chinese immigrants to reach the higher corporate executive posts in the United States, and even rarer in Japan and Europe. A large number of technical professionals faced the glass ceiling early on and are coming to the sad realization that they had reached the peaks of their careers in their late thirties or early forties. Though many would settle for continuing on their current track, the more ambitious and restless among them have inevitably been looking for new challenges and excitement. China, as their rapidly developing homeland, holds irresistible appeal. Beyond career opportunities, many returnees I interviewed also mentioned extended family, friends, cultural affinity, active social lives, and—always—Chinese food as attractions. All these things contrasted with the cultural alienation, isolation, and boredom many suffered in foreign countries.

The China bug hit even the most elite scientists in the United States. Steve Chen, considered one of the United States’ most brilliant supercomputer designers, set up a company in China to build a supercomputer after he was unable to secure American venture capital for a similar venture in the United States (Markoff 2004).

To be sure, for all the students who went abroad, only a minority of the Chinese professional population has returned. China’s own estimate was that over 70 percent are still staying abroad (Jiang and Yang 2007). Many professionals are so well established in the Western countries that it would be difficult, if not impossible, for them to move back. Even among those who have returned, it is common for them to leave their families behind in order to accommodate their children’s education or their spouses’ careers while maintaining an exit option. This suggests that most returnees are not committed permanently to one side or the other. In many ways, their activities are consistent with those of generations of the Chinese diasporas, who have, over the centuries, woven business networks connecting China, Southeast Asia, North America, and other parts of the world (Ong and Nonini 1997; Weidenbaum and Hughes 1996; Zhou and Tseng 2001).

Yet, the accelerating returning flow is unmistakable. The most recent study (Jiang and Yang 2007) suggests that a total of 160,000 Chinese students returned from abroad from 1978 to 2003, and more than 110,000 had returned between 2003 and 2006. The streams of Chinese students beginning in 2000 are behaving somewhat differently than their predecessors did a decade ago. While more are going abroad, many now have the explicit expectation of returning after spending a few years in the West finishing their studies and gaining some work experience. Unlike in the 1980s, studying abroad nowadays has become one of many steps that help to further one’s career in China.


APPEAL OF ZGC

Overseas returnees are highly sought after in many Chinese cities, partly because of their scarcity and partly because of their perceived technological and managerial superiority. Beijing’s ZGC administrative committee, for example, offers RMB 100,000 (US$12,500) grants for quality entrepreneurial projects and provides other benefits and tax breaks for the start-ups. The committee reports that by 2004 it had issued RMB4.1 million in grants to 509 returnee enterprises. Other cities offer even greater cash incentives. Though the money may not be much in terms of U.S. dollars, it can help small firms significantly, given the low costs of business in China.

According to interviews with returnee entrepreneurs, such cash incentives are not the main reason returnees start companies in Beijing, however. Rather, personal attachments, social networks, and human resources matter more. The entrepreneurs tend, disproportionately, to be northerners and people who attended universities in Beijing; a common sentiment is that “it is only natural to come here, since this is the place I know the best, including the universities and professors.” A number of interviewees admitted to looking at other locations such as Shanghai or Shenzhen that offer highly developed economies and a comfortable lifestyle. But they were deterred by the cultural differences between northern and southern China, as well as their lack of personal networks in these places. An Internet entrepreneur explained, “Start-ups need a lot of support and connections. Most of my friends are in Beijing, and they are crucial for me at this stage since many of them are my experimental clients.” It appears that Beijing’s concentration of universities has multiple levels of significance for the returnees. Not only do universities provide all levels of human resources—from faculty to undergraduate students—that firms can use, but, more importantly, alumni networks help returnees renew their social networks with former schoolmates and professors in Beijing. They thereby provide an entry into the local social network.

Most of the newer returnee enterprises are located in business incubators in ZGC, many of which are affiliated with universities or the ZGC local governmental bodies. These incubators are alternative channels through which universities can sponsor enterprises rather than establishing companies directly, as discussed in chapter 5. Incubators typically provide discounted office space for one to three years. Afterward, the enterprises either move to other locations or stay put and pay the full rent. When visiting incubators in the Shangdi Information Industry Base ([image: e9781461644514_i0128.jpg] [image: e9781461644514_i0129.jpg]) northwest of Beijing in 2001 and 2005, I was struck by the changes that had taken place.

In 2001, I visited a company founded by two returnees from Japan. At the time, Shangdi was a rather empty industrial zone with wide roads and scores of scattered industrial buildings. The security guards at the compound forbade visitors; my interviewees needed to come out of the building to escort me inside. The building was originally conceived as factory space, with a huge elevator open directly to the outside. The corridor was unlit, with segregated offices behind heavy metal doors. When I asked the two young executives whether they had opportunities to discuss their business with their peers, they looked at each other, somewhat embarrassed, and one said, “We know that it is important, but it is really not convenient here. We end up spending a lot more time on technical issues even though we should be doing more marketing and networking instead.”

By the spring of 2005, Shangdi had doubled in size. It was a lot more crowded with packed buildings and numerous public bus lines. ZGC International Incubator was located in a modern, well-maintained office building. One wall of its spacious lobby was covered with large displays about the firms in the building. The incubator was managed by a company that used subsidized rent as venture investment for the firms. The manager of ZGC International Incubator explained,


A start-up needs many things. We provide all services, from initial stages such as registration, applying for government grants, setting up office space, firm publications, exhibitions, and so on. We also offer consulting services such as marketing and VC training, project evaluation, financial consulting, and human resource recruitment. We are in the process of establishing a business service platform. Since many company founders have technical backgrounds and many were away from China for years, some of them may not even realize that they need professional help, or they do not know how to approach it here. We can help them throughout the process.


In 2001 there had only been one incubator in ZGC with the explicit mission of attracting returnee entrepreneurs. In 2005 there were 13. ZGC International Incubator’s office building was fully occupied. A second building was still under construction, though its tenant list was already full (Interview). Indeed, successful incubators like ZGC International Incubator have been able to forge a collective identity and community for entrepreneurs. There are social gatherings, salons, lectures, exhibitions, and routine conversations among the tenants through which they share problems and solutions. One entrepreneur told me that his most critical business partners all could be found in the same incubator. The high-profile incubators such as ZGC International Incubator also attract hundreds of visitors each year, ranging from the Chinese president to foreign dignitaries as well as visiting businesspeople and investors, giving the start-ups valuable external exposure.

At another popular incubator affiliated with Tsinghua University, the managers explained some of the unique resources that it had to offer, including a shared laboratory geared at bio-tech start-ups that cannot afford expensive equipment and access to the university’s labs. The proximity to Tsinghua’s campus means that faculty and students who work there part-time are only a short bike ride away. Tsinghua’s extensive alumni network has been another invaluable resource. As one of China’s most prestigious universities, Tsinghua is renowned for graduating not only engineers but also high government officials. China’s president since 2002, Hu Jintao ([image: e9781461644514_i0130.jpg]), is a Tsinghua alumnus; so is the powerful former prime minister Zhu Rongji ([image: e9781461644514_i0131.jpg]). Countless Tsinghua alumni now occupy key positions all over China. The director of this incubator told me how she helped arrange a meeting between a start-up entrepreneur at the incubator and a high official of the Bank of China, a Tsinghua alumnus, to discuss possible collaboration between the enterprise and the bank. She has also helped connect the start-ups with major governmental organizations, such as the Beijing Organizing Committee for the 2008 Olympic Games. In a guanxi-driven society such as China, it is impossible to overstate the value of access to key officials, as they can grant small firms credibility, opportunities, and resources that otherwise would be hard to imagine.


BUSINESS NETWORKS OF RETURNEE ENTERPRISES

The returnee-founded enterprises warrant special attention because of the unique configuration of their business networks. As hybrids, they are deeply engaged with both the global technology centers and China’s innovation resources. Many of the returnee enterprises are miniature transnational corporations, as they maintain foreign branches or headquarters. This is especially true for those founded by returnees from the United States; they most likely have foreign branches in the Silicon Valley. Even firms that do not have foreign affiliates usually have close business partners in the Silicon Valley. “You have to have a presence in the United States to keep in touch with the most up-to-date trends in the market and technology,” one interviewee explained. For business and family reasons, these returnees lead an “astronaut” lifestyle, regularly shuttling back and forth between the two sides of the Pacific.


STRATEGIES OF RETURNEE ENTERPRISES: THE SEARCH FOR THE MARKET AND/OR TALENTS

The earliest group of returnee enterprises arrived following the dot-com rush. They mainly sought to replicate the successful U.S. dot-com models, so they largely focused on the Chinese market, using the United States as their capital, technology, and information source. Since 2002, the returnee enterprises have become more diverse, however, and more transnational in their integration with the international technology markets. They now cover a wide range of business areas, but the majority in ZGC concentrates on the ICT sector, consistent with ZGC’s business structure. The heaviest concentrations are in the Internet, IC design, digital media, and software sectors, again reflecting China’s most rapidly developing fields as well as the traditional human resource strengths of the region. Some returnee enterprises, such as Baidu.com, focus on the Chinese market with little desire to grow abroad. Others are geared more toward serving the advanced markets, using ZGC primarily as an R&D site, while keeping an eye on the potential of the Chinese market for their products. There are no statistics on which types of firms predominate, though my interviews in several incubators suggest that those focused mainly on the advanced markets are growing.

Business Opportunities I: Converging Areas of China’s Market and Exports

One of the most concentrated fields for returnee enterprises is wireless technology. Mobile phones, especially the 3G system, involve complex technology with many components. This is an area in which the Chinese market has the potential to lead the world. Vimicro Corporation ([image: e9781461644514_i0132.jpg]), established in 1999, is one of the most successful multimedia chip designers in ZGC. The company was publicly listed on NASDAQ in 2005. Its main product is the chip used in a desktop computer camera; it had 60 percent of the world market for the chip in 2005.5 The company is also developing multimedia chips for 3G cell phones. Its chief financial officer, who had previously worked for several large Western investment banks, explained why he believes that technology from his Chinese firm could have a competitive edge in the global market:


You need three conditions to compete in the international market:



	Market demand: not only does China have the world’s largest mobile-phone market, it is also among the most demanding in designing features for communication and entertainment functions.

	Supply: the IC chip production chain is already established in China. All major world companies have come into China. All stages of IC production ranging from design, foundry, packaging, testing, and others are present here. There is no problem to produce the quality chip here.

	Human resources: we have U.S.-trained experienced entrepreneurs, professionals, and engineers, including senior engineers from Intel, HP, Lucent, and Kodak. In addition, we have many smart Chinese students from Tsinghua and elsewhere.


As we are able to meet these three conditions, we can succeed.


His comments underscore the power of synergy between China’s domestic demand and export capacity (conditions 1 and 2). The reason a new company such as Vimicro can sharply increase its world market share, he explained, is because most of the world’s mainstream PC accessory makers are already located in China. As long as Vimicro can convince such manufacturers as Samsung, HP, Lenovo, Logitec, and others to use its chips in their PC cameras, those chips can quickly become prevalent in the world market.

Yet Vimicro sees its biggest opportunity not in supplying for export but in creating multimedia chips for 3G mobile phones in the domestic market. The chips integrate various audio and visual functions. Once China starts its 3G system, Vimicro hopes that it will be in a good position to benefit from the extensive growth of this market. Quite a few other entrepreneurs also hope to benefit, and consequently a critical mass of returnee firms collaborating on mobile-phone-related technology has formed. These firms tend to specialize in designing chips or devising software solutions, and they rely on manufacturing facilities in China’s coastal export zones to make their technology into hardware. Most interviewees commented that the capacity for manufacturing IC chips or related devices on the coast has become quite mature: “They can do anything you ask them to do and do it well,” was a common sentiment of these IC designers. The convergence of China’s market growth with its export manufacturing strength in this area offers promising opportunities for local firms. For the returnee firms, the benefits of the synergy are no longer confined to mature products such as personal computers but extend to higher-end or innovative products.

On the flip side of the coin, however, returnee firms have also discovered, sometimes rather painfully, that they can run into serious difficulties if they work in areas outside the synchronization zones of the Chinese market or its export specialization. Indeed, the Chinese market may not be ready for their advanced products. Many returnee enterprises were originally lured by China’s rapidly expanding information technology market only to find out that it did not materialize for their products. Considerable adjustments are almost always necessary. Even then there is no guarantee that they will be able to find a market.

One entrepreneur who had returned from Japan commented,


China has the largest number of home appliance consumers. It is also the world’s largest manufacturing base. There should be no better place for firms like us [multimedia device manufacturers]. But so far, our marketing in China has not been very successful. Most of our products still sell to Japan because the Japanese market is more technologically sophisticated. The Chinese market is more price sensitive, so you have to be cheap to sell in this market. We are working on it.


One returnee, Hu Hui ([image: e9781461644514_i0133.jpg]), set up his company in ZGC for US$150,000, too little for a venture in Silicon Valley but significant in China. Hu developed a software solution for remote medical diagnoses at ZGC International Incubator, but he could find no buyers in China, nor could he convince Chinese VCs to invest in his firm. He tried to donate the manufactured device with his software to Chinese hospitals during the SARS outbreak in 2003, but the units were never used. Relief finally came from the United States: an American firm bought his company for a princely US$18 million in 2004. Hu’s experience caused quite a stir in ZGC and was termed the “Hu Hui phenomenon.” It prompted local officials to reexamine the support structure for returnee enterprises and their mismatch with the Chinese market.

Compounding the difficulties caused by the lack of a market for advanced products is the weak marketing ability of the returnees. Since these entrepreneurs have typically been abroad for an extended period starting from a young age, they are unfamiliar with China’s technology market and its business culture. Baidu, for example, struggled for some time to gain name recognition, even though it had received U.S. venture capital and Chinese governmental support. It was only after Li Hongyan hired energetic local marketing personnel that the company started to effectively push its brand name and create a profitable business model (Interviews). The marriage between returnees’ overseas technology and capital and local marketing and cultural expertise is critical for the success of these firms. But since this is a marriage, fitting partners are hard to come by.

At other times, it was not the market but the commodity chain that has caused the problem. Since returnees tend to specialize in rather narrow niches, they depend on others to turn their specialization into a product. If China does not have mature and high-quality production partners for specific products, these returnee enterprises can run into trouble. One entrepreneur told me that he spent eight months rethinking his business strategies after returning to China:


The commodity chain in China is far from developed, as compared to in America. If you just specialize in your technological niche, it will be impossible to survive here. You have to extend your work up or down the chain. It might be enough for me to just do software in the United States, but here I have to make it into a piece of hardware, so it is a so-called product. Otherwise, the clients do not recognize the value of your technology. To make these adjustments, I have to have considerably more capital and some business partners.


The experience of returnee firms suggests that there have been some serious constraints on the development of innovative technology in China in the early 2000s. The Chinese state has put more and more emphasis on autonomous technological innovation since 2003 in an attempt to reduce technological dependency. The encouragement of returnee enterprises is one example of it. But the state’s strategy may not bear fruit if the Chinese market does not support innovative products. Generally speaking, the limited purchasing power of the majority of Chinese consumers means that the market still best supports the inexpensive adaptation of MNCs’ mainstream products and has yet to develop stringent demands on quality and features, except in selected areas such as the Internet and mobile phones. These market characteristics limit the ability of Chinese companies to profit from innovative products in broad areas, thus discouraging investment in them. In China, as elsewhere, the supply of advanced technology per se is not sufficient to create the market. Companies whose products and services are out of sync with China’s market and export strengths, whether founded by returnees or not, are thus going to have a harder time. It is no wonder that returnee firms tend to thrive in selective areas such as mobile phones and the Internet, areas in which the Chinese market is rapidly growing and the commodity chain is the most well established. These are also the areas where new innovation is most likely to emerge from China.


Business Strategies II: R&D for Advanced Markets and Wait and See for the Chinese Market

An alternative to focusing on the Chinese market is to concentrate on the advanced markets and to use ZGC primarily as an R&D outsourcing base. This is a relatively simple operation on the China end for returnee enterprises. Returnees know very well the technical and learning ability of Chinese engineers. Local engineers may lack experience, but they are fast learners and much more willing to put in long hours than their counterparts in America—at one-tenth the cost. For Chinese entrepreneurs who are involved in start-ups in advanced countries, it is logical to consider moving part of their R&D operations to China so that their capital can stretch further. Operating in China also gives them opportunities to observe and experiment with the Chinese market.

Here the spatial mobility and networks distinctive to returnee enterprises give them particular advantages over local firms. First, they are more flexible: they can work on their technological accumulation and test their products through serving advanced markets while observing or making adjustments for later developments in the Chinese market. Local firms with advanced technology but no access to advanced markets, in contrast, are often faced with life-and-death choices if the Chinese market cannot support them. Second, by operating in advanced markets and forming partnerships with large transnational corporations, returnee companies gain credibility that is not usually given to small firms in the Chinese market. “We may be small, but if Sony is using our product, why would you doubt my technology?” said one entrepreneur in the computer security sector. Third, they have better access to capital and more funding options than local firms do. As mentioned earlier, overseas VC activity in Beijing has grown considerably in recent years, and VC firms find dealing with returnees much easier because they share a similar business language and culture. The San Jose Mercury News reported in February 2006 that venture capital from California has surged in China in recent years and that 70 percent of Silicon Valley investment in China is in firms whose executives are from the Bay Area (Ha 2006). Many Chinese start-ups hire overseas returnees as managers to better communicate with VC firms.

In short, these returnee-founded firms adopt a strategy of “exporting” China’s human resources, but they focus on skilled labor for R&D rather than on unskilled labor in China’s coastal regions. Generally speaking, China is lagging behind India in exporting services and the software industry. But that does not mean that Chinese professionals lack technical skills. Their much weaker proficiency in English is what makes them less competitive than their counterparts in India. This disadvantage cannot be overcome in a short period, and it is likely that China is never going to be as competitive as India in English-dominated software or service export markets. However, in technological areas where language communication may not be as crucial—and returnee firms are experts in identifying these areas—Chinese engineers can still be used to serve the global market. Also, operating in China will help these returnee firms observe and adjust to the Chinese market, which is often their ultimate goal. Though most such firms are currently out of sync with China’s market, it won’t be long before some of them determine ways their core competencies intersect with Chinese consumer demands.



SEARCHING FOR CAPITAL

Besides marketing, another critical barrier that returnee companies face is capital. Most returnees find that they can only count on limited access to domestic capital, even though start-ups on innovative technologies require considerable capital input. Unfortunately, China’s state-dominated financial infrastructure is inept at providing capital for these companies. While the Chinese government has given financial help to a few VC agencies through government financial institutions, these agencies have either a small financial base or little experience in high-tech venture-capital operations. One returnee entrepreneur told me, “It is weird. Chinese VCs do not look at your growth primarily; they look at whether you can survive. If you can survive, they might give you money. American VCs look at the possibility for growth.”

The behavior of Chinese VCs is not surprising, given the institutional culture that comes with being state-owned agents. They are very concerned with risk but not so much with profitability. As long as the firms they are supporting are surviving, it looks good on paper and good for their supervisors. If these firms are not generating a high return, then that is somebody else’s burden. Local VCs are also not qualified to make judgments on the prospects of a particular piece of technology in the international market. In discussing why Hu Hui could not attract local VC investment, one local investor said frankly, “We would have never invested in such a firm since I can tell that there is no immediate market for the product within China. I have no way to tell its prospects on the international market” (Sun 2004; ZGC Administrative Committee 2004).

Overseas VCs function on the premise of potential growth and significant share value increases in the international stock market with IPOs. Their influence in ZGC is growing. But since these VCs are not rooted locally, it is difficult for them to serve the diverse needs of local firms. For example, partners of the Silicon Valley VC company Tallwood Venture, which specializes in semiconductor start-ups, decided to hold off on a China operation because the firm typically joins the board of a start-up and takes on a full-fledged coaching role along with investing in it. “We work with them a lot between board meetings. That’s the kind of active involvement we take,” said Ron Yara, a partner. “You can’t do that if you have to hop on a plane” (Ha 2006).

In terms of capital sources, ZGC has had a very different experience from Hsinchu Science Park in Taiwan, where local capital was the primary driving force for new enterprises (Saxenian and Hsu 2001). The manager of ZGC International Incubator told me that international VC firms are very active in ZGC even if they do not yet have a permanent presence. “They contacted many firms in our park since the returnees have open communication channels with the international VC community. The homegrown VC firms, on the other hand, are rather conservative. We made a lot of recommendations to push our companies, but nothing much came of them.”

However, some returnee enterprises receive Chinese state capital. A few select ones receive substantial investment if the founders can successfully develop relations with the government. Vimicro, for example, received RMB10 million from China’s Ministry of Information Industry (Xia 2004, 53). In 2005 it also won a top national prize for progress in science and technology. It is often held up as an example of successful synergy between the Chinese government and returnee entrepreneurs. But, to date, it is a rather unusual case, since government investment still tends to go to state-owned institutions rather than private enterprises founded by returnees. For the majority of returnee enterprises, support from the government is available but limited, mostly in the form of state-sponsored incubators, small start-up grants, bank guarantees for small loans, rent breaks, and other limited subsidies. These are helpful in the beginning stages of the start-ups but are of little use for sustaining further development.

Perhaps the best hope for local enterprises is the growing breed of new local VCs who were previously entrepreneurs or professionals in ICT fields in China or elsewhere. Lenovo, for example, operates a successful VC subsidiary. Some entrepreneurs, such as Zhou Hongwei, the former Yahoo! China executive and longtime ZGC resident, also became involved in VC investments for local firms. Some of the most active VC investment firms in China were founded by returnees who had been entrepreneurs in Silicon Valley (Ha 2006). Hong Chen ([image: e9781461644514_i0134.jpg]), for example, the chairman and CEO of Hina Group ([image: e9781461644514_i0135.jpg] [image: e9781461644514_i0136.jpg]), was the founder of two technology companies in California. Hina Group now has offices in Beijing, Shanghai, and California and specializes in investments in ICT sectors in China (www.hinagroup.com/abouthina.htm). The Entrepreneurial China Networks mentioned earlier also has members in the VC industries in Silicon Valley and holds an annual competition for business proposals in Beijing for consideration of overseas VCs.

These new breeds of VCs are more locally rooted than mainstream VCs or investment agencies from abroad. They are also far more professional and commercially aggressive than their predecessors in locally grown VC firms who have often moved from state banks to VCs due to governmental assignments. Yet, most of them still have very limited access to locally generated capital. The lagging development of China’s capital market has clearly imposed a major constraint on the availability of capital tools for the development of innovative enterprises. Despite the current interests of global capital, the sustainable development of ZGC still depends on reforms in China’s financial sectors—especially in creating ways to encourage investment of local capital in innovative industry.


EMBEDDEDNESS IN THE LOCAL TECHNOLOGICAL NETWORK

Returnee enterprises typically work hard to integrate themselves into the network of Beijing’s R&D resources and the local business community. This distinguishes them from both other local firms and MNCs, which maintain segregated R&D centers.

As discussed, MNCs have a hierarchical relationship with local firms. Though they depend on local firms for marketing, their integration with the local R&D establishment is limited. Returnee enterprises, on the other hand, tie their very livelihood to transcultural and transnational resources in advanced countries and China, so they are much more willing to work with Chinese research institutes as well as local firms. Since a majority of the ZGC returnees once attended universities in the area, they can easily renew ties with the universities or their professors, which gives them access to university labs, graduate students, and faculty. Almost every firm I visited had formal or informal arrangements of this type to support their research projects. Often such arrangements are not institutionalized, as joint MNC- university labs usually are. More frequently, the enterprises contract part-time students or faculty who consult on an individual basis. Such arrangements help returnee firms enrich their human resources and provide additional income and experience for the university students and faculty without the cumbersome procedures and high costs of an institutional arrangement. In fact, such practices are supported by the research institutes, owing to ZGC’s legacy. Connections such as these may not appear to be significant at the individual level, but in the long run the aggregate grassroots channels can do wonders to help connect Chinese research institutes to technology markets in advanced countries, which is something that ZGC has traditionally had major difficulties achieving.

Returnee companies are also different from ZGC homegrown firms in their eagerness to embrace flexible collaborative networks with other business partners. Coming from advanced technology centers, they are clearly aware of the layout of the commodity chain and their own position within it. They intuitively avoid trying to cover everything, something local firms had a hard time resisting a few years earlier. Due to their small size, collaboration is also necessary, so they actively look for partners both upstream and downstream of their specialty. Some find their partners in the same incubators. Many also provide technical solutions and work with hardware manufacturing firms in the Yangtze and Pearl River deltas to produce products.

For returnee firms, their first choice of business partners is other returnee businesspeople that share a common overseas experience. Those who have returned from North America tend to have stronger ties with others from North America, and those who have returned from Japan tend to associate with others who have returned from Japan. Since many returnees now work at MNCs and Chinese companies as managers or researchers, personal networks can also extend to these organizations. Indeed, the personal connections at returnee enterprises can be very impressive. “We are all haigui [ [image: e9781461644514_i0137.jpg], overseas returnees]; communication among us is very easy,” one of the entrepreneurs who had returned from the United States said. “Nowadays, more returnees are choosing to work as managers at large companies rather than start their own companies. This is also good since we need these connections as well. I believe that, in the next five years, you will see enterprises like us leading China’s technological development.”

In contrast with the ease of communication among themselves, many returnees were taken aback, at least initially, by the extent of the cultural gulf they encountered with homegrown entrepreneurs and managers. One executive commented, “We spent over a decade in America. Our bodies are still Asian, but, culturally, especially our ways to approaching problems and our value judgments, are inevitably westernized. Now that we have returned, it feels like we are being forced to twist back. It is rather painful” (Xia 2004, 228). Some returnees, disappointed with the low business rewards or unable to tolerate the culture shock or prolonged family separation, actually go back to the United States. This phenomenon suggests that the returnee flow, although robust now, is vulnerable to the shifting political and economic situation in China and other parts of the world. Continued growth of the Chinese economy would encourage returns, but a deteriorating economic situation could inhibit or stop them at any time. The flow of returnees is also sensitive to the local business environment. If it does not prove to be sufficiently nurturing or hospitable to a large enough number of returnees, or if society and the returnees lose the ability to adjust to each other, it is possible that the returnee stream could dry up or move to other locations in China. There is no shortage of places willing to host the returnees.


CONCLUSION

Returnee enterprises are a rising force in the ZGC area. They are significant because of their transnational experiences, their connections, and their local embeddedness. They occupy a uniquely favorable position in the quadrangular innovation system in ZGC. Like MNCs, they maintain ongoing technological, capital, and market connections with the global technology centers, but unlike MNCs they are well integrated into the research and business communities in China. Their access to overseas resources and markets gives them distinct advantages over homegrown firms in accumulating technology and raising capital, though they must make considerable cultural and business adjustments, and not all of them will fulfill their ambitions. They have grown rapidly since 2000, but as a whole they are still small, under capitalized, and vulnerable. The capability of the Chinese market to absorb advanced products is limited, and the returnee enterprises constantly face capital shortages due to China’s undeveloped capital market for private businesses. More importantly, the commitment of these returnee enterprises to China and Beijing is not unreserved or irreversible. In the next five to ten years, if they can draw increased attention from the global technology and capital markets, ZGC will be one step closer to realizing its dream of becoming a global-level technology center. But if this group of enterprises finds the Chinese market unrewarding or if the Chinese capital market is too weak to support them, they may not be able to sustain their technological leading edge. ZGC’s ambition of becoming the next Silicon Valley will remain unfulfilled.

The Chinese government has been encouraging the returnees by granting them limited political and financial support. However, any perceived favorable treatment of the returnees will inevitably generate resentment and jealousy among homegrown entrepreneurs. ZGC cannot afford that, because the only way for the region to develop is to connect both types of enterprises. For the returnees to truly perform their services, they need infrastructure to build productive linkages with the local business culture. In the long run, the only fair government policy is to provide support for both returnee- and nonreturnee-founded enterprises, addressing their different needs and vulnerabilities. Public policies that increase information flows, provide a fair and transparent legal structure, and strengthen the capital market and business services are critical for all enterprises in ZGC. But they may be more important for returnee-founded enterprises, as these enterprises are more sensitive to the commercial infrastructure of the region.

Since 2003, the Chinese government has been putting increasing emphasis on indigenous innovation. Attracting overseas returnees is one way to promote it. As we’ve seen, China is also pursuing technological standards that would be alternatives to the established ones of the West. Technology standards are the ultimate prize as well as the cornerstone of technology innovation. Those companies who own the global standards enjoy significant commercial rewards from the market. China’s effort to make its own technology standards is controversial both internationally and nationally, and the result is still highly uncertain. But it provides an excellent case for examining state-enterprise relations and China’s synergetic model of import-substitution and export, as we will see in the next chapter.


NOTES

1
Xu left the company a few years later. As one of the two original founders, he held an undisclosed share of Baidu.com.


2
Even after 20 years of sustained income growth in China, in 2005 minimal living expenses for one year in the United States (US$12,000) equaled five years’ total earnings for an average resident of Beijing. And those living expenses did not include tuition and other college costs. In 1995 the cost of an overseas education could very well have equaled the entire lifetime earnings of an ordinary urban Chinese citizen.


3
According to the official website of China’s Ministry of Education, available at www.moe.edu.cn/edoas/website18/info12184.htm.


4
In 2004 there was a decline in the number of people that were said to be preparing to launch start-ups. It is possible that the recovery of the high-tech sector in the United States and elsewhere that started in 2004 might have prompted fewer people to return to China. But other indicators of new start-ups such as the number of business licenses issued and the amount of registered capital assets of returnee-founded firms were slightly higher in 2004 than in previous years.


5
Company interview and the ZGC Administrative Committee website, www.zgc.gov.cn/cms/template/item_2004_1.html?did=471&cid=471\34784.
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China’s Technical Standard Strategies

Toward an Alternative Path

THE WAPI INCIDENT

In December of 2003, the Chinese government issued its national encryption standard for wireless communication, called the Wireless Authentication Privacy Infrastructure (WAPI), which differed from the globally dominant “wi-fi” standard. The government also required foreign vendors to coordinate WAPI codes with a number of Chinese companies by June 1, 2004, or risk being shut out of China’s wireless computer market, one of the largest and fastest-growing markets in the world. The government’s justifications for WAPI were security loopholes in wi-fi and China’s national security.

WAPI generated an uproar that greatly exceeded the Chinese government’s expectations. Major global technology firms—including Intel, the largest chip maker in the world—objected loudly to the requirements, citing technical incompatibility and worries about sharing their intellectual property rights with Chinese rivals. Some companies threatened to boycott the Chinese market.

The U.S. government intervened. In March of 2004, Secretary of State Colin Powell, Secretary of Commerce Don Evans, and U.S. Trade Representative Robert Zoellick wrote letters to the Chinese government demanding reconsideration of enforcement of the WAPI standard. An influential American industrial group, the Semiconductor Industry Association, whose member companies control nearly half of the world market share, issued a report calling WAPI a “dangerous precedent” (2004, 8).

The dispute was finally resolved at a high-level Sino-U.S. commercial negotiation session in April 2004 in Washington, D.C. China indefinitely postponed implementation of WAPI as part of a compromise.1 The Chinese media were stunned by the reversal because only a few weeks earlier, Chinese officials had insisted that they would not compromise on national security issues.

The WAPI episode was the most visible clash between China and the West over global technical standards. But it was not the first, nor will it be the last. Technical standards are obscure codes that aim to ensure compatibility of devices utilizing related technology. In the age of the information economy, global technical standards greatly affect marketing power and international competitiveness. These standards had long been the exclusive domain of the most powerful Western and Japanese corporations. China’s involvement in them shows its growing stake and interests in innovative technological development.

This chapter will examine China’s ideological and commercial motivations for engagements in the technical standards, and how those motivations affect the behavior of the Chinese state and enterprises. Indeed, it is an area that has attracted growing concerns since 2004. While most studies tend to focus on the state policies and implications, this chapter examines the on-the-ground feasibility of setting technical standards from the perspective of indigenous enterprises. While some observers tie China’s standard strategy with its political system and nationalistic ideology, I argue that such strategies are primarily motivated by the distress of Chinese firms over their lack of control over the core technology in most of their products. Unlike the Chinese state, which is committed to national standards as a way to enhance national innovativeness, Chinese enterprises have far more complicated but also pragmatic concerns regarding the standards. I argue that China’s pursuit of national technical standards should be understood as an integral part of the sustained drive for technological innovation, a natural progression of their long-term efforts rather than an aberration of participation in globalization. The results of state effort are not determined by its decree but are contingent upon the negotiation and cooperation with commercial enterprises and other relevant parties.


TECHNONATIONALISM, TECHNOGLOBALISM, AND GLOBAL TECHNICAL STANDARDS

One might ask why China wants to have alternative technical standards since by most accounts China has been served well by the international market and technology continues to advance. Some analysts attribute China’s standard strategy to technonationalism, a discourse that emphasizes national interests and state control of technological development. Technonationalism may be contrasted with technoglobalism, which refers to the internationalization of industrial activities in response to technological imperatives. Trade, foreign investment, international licensing, and cross-border alliances are all global corporate strategies aimed in part at increasing returns on R&D expenditures, sharing R&D costs, and achieving technology synergy across the borders of nation-states. Technonationalism takes the form of protectionist government policies that maintain domestic technological competitiveness (Stevens 1990). Typically, technonationalist states believe that a mature domestic economy and national security can be achieved only if the government exerts substantial control over the generation of knowledge, design, and manufacturing standards (Keller and Samuels 2003, 9). However, the separations between these opposite discourses are never so neat when applied to a particular country, since the openness in some sectors may very well be mixed with protectionist measures in others. State protections of selected industries have been common practices historically in most industrialized countries (Chang 2002). Even today, the United States and Europe both protect the agriculture sectors but encourage global sharing in high-tech sectors where they have a competitive strength.

However, it is East Asia that is often seen as exemplary on the technonationalism discourse. According to Samuels (1994), the Japanese system after the Meiji restoration in the 1860s was built with the conviction that technological progress and innovation were not matters of rational individual sovereignty (as liberalism would have it) but indissolubly linked with national security and national welfare. Other East Asian nations, including China, South Korea, and Taiwan, all subscribed to technonationalist policies to varying degrees. The defense industry drove China’s technological development from 1949 to 1978 behind closed doors. After the reforms of 1978, technology in China became more civilian-centered, but the goals of technological development remained nationalistic.

Yet China is also different from the typical examples of technonationalist states. These states are usually unwilling to open their markets to direct foreign investment out of a concern that more mature foreign-based firms and technologies will snuff out nascent domestic ones. In China, foreign firms have become indispensable participants in many key technological sectors. And rather than nurturing a select set of favored enterprises, China has supported a diverse and increasingly wide array of firms, including privately owned ones. Naughton and Segal (2003) argue that Chinese policy makers are indeed forsaking some of the policy tools and institutions traditionally associated with technonationalism, especially its state-run variant, but they are not abandoning the goal of increasing China’s domestic technological capability. However, if we define technonationalism as maintaining the objective of advancing domestic technological capacity, it would be hard to imagine that any states would act otherwise. Naughton and Segal further attribute China’s technonationalist discourse to ideological motives to justify the political power of the Chinese Communist Party, arguing that nationalism fills the ideological vacuum left by waning communism and helps legitimize the party. Suttmeier and Yao, on the other hand, see commercial interests underlying China’s technonationalism. They suggest that although it has benefited from globalization, China is not satisfied with its position in the global economic power structure. Given the size of its domestic market and its increasingly capable technological community, China is in a unique position to challenge the established technological architecture of the international economy, which has taken the lion’s share of the profits and granted disproportionately few benefits to Chinese enterprises (2004, 5). Although Suttmeier and Yao also see China’s standard strategies as being motivated by the discourse of technonationalism, they acknowledged in a later article that these strategies have embraced different actors and approaches and are intermingled with both technonational and technoglobal orientations (Suttmeier, Yao, and Tan 2006, 31).

In contrast to interpretations by experts outside China, ChinaLabs, a leading nongovernmental voice on technological policy within China, sees China’s technical standard strategy as a necessary response to an unjust global economic order. In the “old globalism”—the label this report gives to the current system—the control of developed nations over international organizations, rule-making, and market forces, as well as their knowledge hegemony, perpetuates the monopoly of a few global corporations at the expense of developing countries. This report advocates a “new globalism,” which will have more complex technology standards but involve developing countries in the standard-setting process and ultimately lead to a more just global economic order (ChinaLabs 2004, 3).

The report of ChinaLabs is openly nationalistic, but the claim of an unjust global technological order is hardly novel and by no means limited to China. Candice Stevens, a senior researcher at the Organization for Economic Cooperation and Development (OECD), observes that technoglobalism “in its advanced forms is a process dominated by major corporations from the major OECD countries; other countries are not really involved” (1990, 42). In the information industry, this is particularly apparent. According to Morris and Ferguson (1993), a handful of innovative companies define and control the critical architecture of modern information networks and enjoy the competitive advantages brought by the ownership of proprietary architectural standards. Borrus and Zysman (1997, 162) coined the term “Wintelism” (i.e., “Windows” plus “Intel”) to explain the market dominance of Microsoft and Intel in the personal computer industry: “Competition in the Wintelist era . . . is a struggle over setting and evolving de facto product market standards, with market power lodged anywhere in the value chain, including product architectures, components and software.” Hart and Kim believe that Wintelism is responsible for the resurgence of U.S. competitiveness in the global market:


In effect, the rise of Wintelism enabled U.S. firms to determine anew the rules of the game in a new mode of competition: one that grew out of a distinctively American business/government environment that was adapted to take advantage of new challenges and opportunities. (2002, 10)


From the Chinese end at least, it is not unreasonable to argue that “technoglobalism” as practiced by established technology giants is not “globalism” after all. Rather, it is “global corporatism” in disguise. Its goal is not so much to share technology globally as to perpetuate the monopoly and market shares of established transnational corporations in the global market through controlling the path of technological development. It may just be a particular variant of technonationalist policies that is predicated on U.S. hegemony in fields such as information technology. Seen in this light, technonationalist Chinese government policies, if so labeled, are unsurprising. Indeed, China is hardly alone in promoting technical standards for the benefit of domestic firms. European countries fought a prolonged battle in the 1970s and 1980s for pan-European telecommunication standards and purposefully chose standards favoring European companies at the expense of American ones (Glimstedt 2001). The question is whether China, as a developing economy, can actually implement alternative standards given the tremendous odds against it as detailed later.


IDEOLOGICAL AND COMMERCIAL CONCERNS OF THE STATE AND COMPANIES

After 20 years of reforms and open-door polices and despite its impressive advances in technological capacity, China’s dependence on Western technology has only increased. This worries the Chinese government and some enterprises a great deal, given the ideological, national security, and commercial implications (Suttmeier, Yao, and Tan 2006). Yet one has to be careful not to overstate the impact of these implications on companies.

On the national security side, unlike Japan and the four East Asian “dragons,” China is not a trusted ally of the United States. The United States has stringent regulations banning certain high-tech exports to China that have potential military uses and has repeatedly and publicly pressured its allies such as the European Union and Israel to do the same. In the last decade, there have been high-profile episodes where the United States has accused China of military or civilian technology espionage. The U.S. Congress’s Cox Report in 1999, for example, claimed that China’s nuclear and space programs were based on technology stolen from the United States. That same year, Wen Ho Lee, a Taiwanese scientist who had worked for the U.S. nuclear program at Los Alamos National Laboratory, was also accused of spying for China. Lee’s high-profile arrest caused a national sensation in the United States over the security of American military secrets and cast a long shadow over countless Chinese-American scientists. Yet the case evaporated when no evidence of espionage was ever found, to the great embarrassment of the U.S. government and the New York Times, the paper that had originally reported it (New York Times 2000). Given such events and others like them, it is not surprising that


Chinese policy makers believe that they will be forced to develop a substantial degree of technological self-sufficiency because real technology dependency will inevitably provoke attempts by the United States and others to exploit that dependency when a backlash develops against China’s rise. (Naughton and Segal 2003, 182)


However, that does not mean that China will be able or even willing to end its dependency anytime soon. National security concerns aside, when it comes to purchasing advanced technology, the Chinese leadership and China’s commercial establishments have shown little restraint. China has also been rather docile in adopting global conventions and standards in most technological fields as expected by the WTO. Suttmeier, Yao, and Tan report that by 2004, over 40 percent of Chinese national standards were international in origin, particularly in the ICT sectors (2006, 13). So, although national security is certainly on the minds of China’s leaders, they do not appear to be in any hurry to abandon the use of Western technology. In fact, China’s national security seems to be flexible, subject to negotiation and bargaining, as shown in the WAPI case. Moreover, China’s security concerns also depend to a great extent on the prevailing attitude in Washington toward China. When Sino-American relations are strained, especially over national security and political trust, security concerns in China become more acute. When relations are rather peaceful, the commercial purchases from the United States are what make headlines.

Understandably, Chinese civilian firms often use the state’s concern for national security to argue that the state should invest in them and purchase their products. But aside from some clearly military-related technology, the Chinese state has not proven to be a reliable client. Interviews I did at a local software system company underscored the typical reluctance of Chinese state organizations to use domestic products. Most clients of this company were Chinese financial organizations such as banks and major telecommunication companies, so security concerns should have been paramount. Yet the notion of safeguarding national security has to be balanced by other, more routine concerns—such as system stability. One interviewee explained,


The buyers often worry that, if they buy from domestic vendors, they may be accused of being irresponsible when problems occur regarding quality or service of the domestic products. On the other hand, if they buy from large international vendors, even if there were problems, they could still say that they purchased the best on the market. So the responsibility will not be theirs.


Such reservations about domestic products are commonplace and reflect both problems in the quality of domestic products and the culture of state-owned enterprises. Another entrepreneur said,


The culture in the state-owned enterprises and organizations is about avoiding mistakes rather than about providing the users with the best value. The persons responsible for purchasing tend to choose the least risky approach, so they generally like to buy from the large foreign vendors.


The Government Purchasing Law drafted in 2003 requires government organizations to purchase domestically produced software when it is available. But enforcement of this law is questionable. In late 2004, for example, when the Beijing and Tianjin municipal governments purchased software, Microsoft received a large contract for its Windows operating system. Disappointed local firms and a high-ranking official of the Ministry of Science and Technology publicly charged the Beijing municipal government with illegal conduct for not taking bids from local firms (Wang 2004). The Beijing municipal government was forced to pay Microsoft through a separate fund while insisting that it was not realistic to replace Windows with a domestic system (Li and Tang 2004). Here, the conflict between national-level agents who care about promoting the domestic technology industry and local governments who are concerned instead with the convenience of the users was apparent.

Besides national security, nationalism is also a powerful ideology affecting Chinese enterprises, though its impact is also ambiguous. It is undeniable that most young entrepreneurs and businesspeople working in China’s technology sector have a strong nationalistic passion. This is particularly the case in Zhongguancun, located in the political and ideological capital of China. Despite their young ages, open minds, and cosmopolitan backgrounds, entrepreneurs routinely link their individual ideals or their company’s strengths to China’s national goals.

Nationalism is indeed conspicuous in company brands, slogans, and billboards in ZGC. For example, Huaqi, the leading portable music players and digital products maker, branded its products “Ai Guo Zhe” ([image: e9781461644514_i0138.jpg]) in Chinese, meaning “Patriots.” Its website states, “Huaqi always treats the development of national IT industry as its own responsibility.”2 Vimicro named its chips “Starlight China Heart” ([image: e9781461644514_i0139.jpg]) to appeal to the public’s nationalism. But one notices that nationalism is often invoked if it works to the competitive advantages of companies. The Chinese public is well aware of the brutal consequences of being a technologically backward country, so nationalism has marketing appeal. Lenovo invoked nationalism during its rise in the PC market, as did many of China’s new Internet-generation companies such as Baidu.com. But once these companies become internationalized, they have tended to tone down their nationalist appeals and emphasize their global identity. For example, Huaqi’s “Patriots” line of products is called “Aigo” in English—a phonetic adaptation of the original “Aiguozhe” that has been stripped of its nationalist overtones.

Thus, despite the overt nationalism of some Chinese firms, it would be a mistake to assume that the Chinese state can easily rally these enterprises through nationalist appeals. For one thing, Chinese minying high-tech firms are first and foremost commercial firms with clearly defined commercial interests. Although many generally support the state, their actions cannot be divorced from market realities and the bottom line: profitability. In this way they act very differently from the organizations involved in the strategic weaponry program before the 1980s. The organizations under that program followed the state’s marching orders unquestioningly (Feigenbaum 2003). In the new market-driven China, when a state mandate threatens companies’ profits, the companies are much less likely to comply unconditionally than they were in the past.

For instance, when the Chinese government issued the WAPI mandate, most Chinese firms, with the exception of those controlling the WAPI standard, took a “wait and see” attitude. They did not confront the state directly, but neither did they eagerly embrace the mandate. Even though the Ministry of Information Industry and state media insisted that the state would not budge on WAPI despite the international pressure to do so, open support for the standard from China’s own major enterprises was scarce. They worried that if they jumped on the state bandwagon too quickly, they might damage their relationships with key foreign vendors. They also feared that if they made a substantial investment in the standard and the mandate was overturned, as indeed happened eventually, they would incur substantial financial losses. A mainstream Beijing IT product news website ([image: e9781461644514_i0140.jpg], Yesky.com) reported on April 1, 2004, two months before the official deadline for WAPI implementation, that there was no WAPI-compatible notebook computer on sale in Beijing, although Intel’s Centrino notebooks supporting wi-fi were selling briskly.3 This was rather odd, given that wi-fi products were supposed to be banned from the market in two months. By mid-April, on the eve of the high-level Sino-U.S. trade negotiations over WAPI, only one WAPI-compatible notebook computer, made by Founder, had passed certification at the China Product Test Center, and it was not even available on the market.4

So while nationalism is a powerful force, alone it is insufficient at dictating the actions of Chinese enterprises, as the above-mentioned cases show. Neither nationalism nor national security concerns will in and of themselves motivate enterprises to challenge the Western establishments. Ultimately, if enterprises choose to support China’s technical standard, it will be for the sake of commercial interests.


COMMERCIAL INTERESTS

The report from ChinaLabs suggests that China’s technical standard strategy emerged from the unprecedented crisis faced by Chinese companies under the WTO. Localized MNCs are taking advantage of China’s low-cost domestic production opportunities, and protectionist measures of other countries, evident in a sharp rise in anti-dumping cases and sanctions aimed at Chinese exports, are increasingly countering China’s export strategies. In addition, because most Chinese enterprises do not own the core technology of their products, foreign corporations are becoming more and more aggressive in demanding intellectual property rights compliance by charging fees or threatening lawsuits against Chinese manufacturers. All these developments undercut the competitiveness of Chinese firms. Therefore, advocates of setting national technical standards view such standards as a critical way for Chinese enterprises to reestablish their competitiveness with MNCs.

We know that Chinese firms are facing tremendous pressure in their competition with multinational giants in both the global market and China. In the case of mobile phones, while aggressive local firms can initially undercut the MNCs’ pricing in the Chinese market, their progress stalls once MNCs adopt similar market strategies; the competitive advantage of local firms vanishes. In countless other fields, Chinese enterprises also find themselves locked in relentless price competition, with little control over upper-stream technology or pricing. In contrast, MNCs have not only built their low-cost manufacturing base in China but also have far greater access to capital and global sourcing and much greater bargaining power. In addition, they control core technology and thus the pricing of the more sophisticated upper-stream components. Hence they have a strong advantage over Chinese enterprises in R&D and in the supply chain.

An often-cited case in point is the DVD player industry. China popularized video CD (VCD) players in the early 1990s while most of the advanced countries were still using VCRs. As DVDs became the new media standard, most VCD producers switched to DVDs, and China quickly became the largest DVD maker in the world, producing over 80 percent of the world’s DVD players in 2004 (eNews 2004). Soon after China started to export them to Western markets, a number of American and Japanese companies that controlled the intellectual property rights of DVD technology began to collect patent fees averaging $15 to $22 per unit. But the very competitive DVD market had already lowered the unit price to around $60 in 2004, and the intense competition gave manufacturers little room for price increases (Kambil, Lee, and Long 2004). In fact, the intellectual property fee has threatened to completely erase the profit margins of Chinese producers and has sharply curtailed the number of manufacturers in this sector.

These events in the DVD industry have been the clearest demonstrations yet of the consequences of the weak R&D investment and lack of control over core technology of Chinese firms. To remain competitive, the largest and most capable Chinese companies try to move toward higher-end products, or from original equipment manufacturing (OEM) to original design manufacturing (ODM), with more technologically value-added content. As they strive to raise their technological position, these firms have found that international technical standards can act as a check on their advance. Following the global mainstream standard is much like trying to set up your own shop in a crowded shopping mall where all the spaces have already been taken or reserved. Either you have to pay high fees to gain access to a space, or you perhaps try to set up an illegal selling stand, which may allow you to make quick money but ultimately results in expulsion or sanction—as some Chinese companies have discovered while trying to sell their products without paying for proper intellectual property rights. Indeed, the effect of the international technical standards is now well recognized in China. A report from the Ministry of Science and Technology concluded that “after the abolishment of tariffs, technology standards have become the most effective means for the developed countries to monopolize and control the international market, as well as protect and develop their domestic markets” (Chen 2004, 2).

Yet technological advances do not have to follow a predefined path. If a “shopping mall” is fully occupied, one can always start another one, provided it can attract sufficient customers. China’s domestic market is considered a strategic asset for pursuing possible alternative technological paths. Representatives of transnational corporations often argue that China’s national standard will fragment the unified global market, create more barriers to efficiency and innovation, and impede the global diffusion of technology. They also contend that it will harm China’s own long-term technological development. George Scalise, the president of the Semiconductor Industry Association, asserted,


A unique Chinese national standard will slow the development of China’s information technology industry because it will hamper the ability of Chinese firms to access the innovations emerging from the thousands of companies around the world. (Suttmeier and Yao 2004, 30)


But from the Chinese perspective, the opposite could also be true: the massive size of the Chinese market could potentially draw a huge amount of interest, resources, and creativity from outside to work with the Chinese standard. If the standard is successfully established, China could, in fact, influence the global standards, as the U.S. market did in the twentieth century. This process would disproportionately benefit domestic firms.


THE FEASIBILITY OF ESTABLISHING A TECHNICAL STANDARD

It is extremely difficult for a developing country to challenge established technical standards. China is not the first one to try. Brazil unsuccessfully attempted to promote an alternative standard to UNIX that had been created by a Brazilian state-owned research institute (Evans 1995, 128–29). South Korea and Japan had unique national standards in some telecommunication areas, though without much international impact. China, a less developed country than Brazil, South Korea, or Japan, is certainly in for a very bumpy ride. For a standard to succeed, at least five conditions have to be met. There must be (1) extensive technical competency in the inner workings of the technology; (2) a large enough market to support the very large economy of scale required; (3) a critical mass of firms at key positions in the commodity value chain who are willing to support the standard; (4) strategic alliances of these firms to ensure the compatibility of the standard with related equipment and services; and (5) commercial competitiveness of the standard so that it allows the equipment makers and service producers to compete with the global mainstream products currently on the market. If any of the above conditions are not met, even if the standard can be implemented by state mandate, the firms involved will suffer tangible or intangible losses. In China’s case, that could eventually hurt China’s progress in the global technological competition.

China has some advantages when it comes to establishing alternative technical standards. First, like other large developing countries, China has sufficient technical expertise in certain areas. Standards require a very deep knowledge of the architectural structure of the technology. It is not surprising that most such standards in the West emerged from large corporate R&D centers or public research institutes after prolonged research. China, though less developed than the West in industrial technology, possesses academic excellence in the basic sciences and engineering disciplines. Top universities and scientific institutes in the ZGC region have undertaken decades of relevant research and prolonged collaboration with foreign universities, research institutes, and corporate R&D centers. Thus the best experts in China on the science and technology of the advanced products are concentrated there.5 It is no wonder that ZGC has played a large role in formulating China’s standard strategies in media, mobile phones, and other areas.

Second, and perhaps most importantly, China’s massive market has the potential to achieve the economy of scale required. For a technical standard to become a market standard, it has to attract a very large number of adopters. This is especially the case in the ICT industry. Given that technology users tend to want to maximize their connection with others, the prevailing market standards can enjoy much greater popularity and a longer life span than their technical merits alone would justify. Also, vendors of related technology tend to choose the prevailing standard, which reinforces the dominance of the biggest players. Wintel, mentioned above, is a good example. Though many may argue that Macintosh computers have a technically superior platform, their total market share has never exceeded 10 percent in the United States. In short, the bigger the market share, the better the chance one standard will prevail.

For a technical standard to prevail, there also has to be a critical mass of competent manufacturers and service providers willing to support it. But this is difficult in developing countries since they typically depend on foreign companies to provide advanced technological products. Most of the world’s largest MNCs have been present in China for decades, and are eager and well positioned to capture the market. These companies certainly have no reason to support an alternative standard, for it entails additional expenses, commercial risk, and possible infringement of their intellectual property rights, as was seen in their reaction to WAPI. If China were to implement a national standard, support would most likely come initially from domestic firms, given their political and commercial interests. It might also be possible to attract the support of minor foreign players who seek a more advantageous position relative to larger foreign companies, though they are not likely to offer support at great risk to themselves.

In short, unless China can line up influential domestic players in key positions in the relevant value chain, the chances of establishing an alternative technical standard are pretty low. Besides the vocal objections of MNCs, the failure of WAPI in 2004 was partly due to the fact that China’s notebook computer makers did not really support the standard, and collectively they had only a minor market share. While support for the Chinese standard does not have to come exclusively from domestic firms, they must have enough marketing clout or bargaining power to entice or persuade the reluctant MNC giants to come on board.

In assessing China’s prospects of once more establishing an alternative standard, we can see the effect of China’s synergetic model of development by import substitution and export. An export driven regime will have to adopt the global standards to sell abroad; an import-substitution regime could impose its own standards but at the risk of being shut out from the global mainstream. A combined platform of domestic and international markets, however, has the possibilities of creating a more interdependent relationship between MNCs and domestic companies. It has allowed China to develop a series of competent and competitive domestic companies at different points of the production and marketing chain. The technical competence of these domestic companies has come in part from supplying for export. Some of them also have a huge market share in China, and thus they have considerable marketing clout over upstream suppliers, including MNCs. For example, the fact that Lenovo has over 30 percent of China’s PC market gives it considerable bargaining power with Intel and Microsoft. The participation of leading domestic firms could prove key to establishing an alternative technical standard.

However, these firms would have to be willing to work collaboratively to develop the standard to a viable stage for commercialization. And Chinese firms often have trouble establishing collaborative relations because of institutional barriers. They tend to be competitors and to be concentrated at the lower end of the technological spectrum with thin profit margins. Collaborating on a risky technical standard is thus not easy. Unlike many large Western corporations that are accustomed to conventions for cross-licensing agreements and other compromises for mutual market shares, Chinese enterprises are still new to the game; they lack both confidence and experience in negotiations with MNCs and among themselves. It is imperative, from their point of view, that the Chinese government helps coordinate relations and bargaining among Chinese companies and provides them with capital support. Unless the state is involved, many observers in China argue, it will be too difficult for Chinese firms to agree on alliances or for the alliances to persuade Western companies to comply with the Chinese standard.

Thus Chinese firms are different from their European and American counterparts in lobbying for governmental help. In the United States, governments typically are not involved in controlling technical standards. Instead, standards are seen as market driven, and they are controlled by the more influential corporate giants, their coalitions, or trade associations. In Europe, EU organizations have considerably more power to determine standards than their counterparts in the United States, and powerful corporations with key patents of the technology also exert very strong influence (Glimstedt 2001). Chinese enterprises, in contrast, are smaller, less capitalized, and less experienced or technologically sophisticated and have a much smaller global market share than their MNC competitors. They are also less organized, as many of them emerged only in the last two decades or less. They tend not to see themselves as capable of influencing the global technology path by themselves. But if the Chinese state can lend its support, some believe, they might have a fighting chance. The Chinese state has thus been much more overtly involved in developing standard strategies than have the U.S. or European governments.


CHINA’S NATIONAL STANDARD: THREE CASES6

Let’s go back to the case of the DVD player. To avoid the hefty royalty payments, a consortium of Chinese manufacturers of DVD players tried to promote an alternative video standard: EVD (enhanced versatile disc). A ZGC chip company, e-World Technology ([image: e9781461644514_i0141.jpg]), holds the key patent for EVD. Initially, the Chinese government supported EVD, but its backing did not prevent two other domestic companies from sponsoring alternative standards. As a result, a public fight broke out (Zhou 2006). In 2005, after more than half a year of battles between rival commercial groups, EVD finally received the approval of the Ministry of Information Industry to be recognized as a “recommended industrial standard.” But this did not stop the fighting. Other camps continued to fight for acceptance of their standards in the market (Hu 2004). Less than a year later, e-World Technology suffered financial trouble and sold its assets abroad. The Chinese government did not step in to rescue the company, which unsettled investors in EVD. In the meantime, Japan and some other countries made significant advances in commercializing the next generation of high-definition DVD technology. There is no doubt that the future of EVD in China remains murky.

In contrast, China’s 3G wireless communication standard seems headed for a brighter future. It has received the strongest Chinese governmental support by far. This standard is sponsored by another ZGC firm, Datang Mobile ([image: e9781461644514_i0142.jpg]), a spin-off of the Chinese Academy of Telecommunications Technology in ZGC. As China’s only locally grown 3G communication standard, TD-SCDMA has been ratified by the International Telecommunications Union (ITU) as one of the three global 3G standards, along with W-CDMA supported by Europe and CDMA2000 supported by the United States. There are such huge financial stakes involved that giant telecommunication companies in Europe and America have engaged in a prolonged battle over the standards (Glimstedt 2001). Depending on which standard China chooses, some equipment and cell phone device makers are positioned to benefit or lose big. If China were to follow one of the two existing standards, the foreign companies who are the major suppliers of the technology would reap huge rewards. However, if China were to follow its own standard, its domestic equipment makers may benefit even more, as they will be less beholden to foreign firms for intellectual property rights. It would also make Datang an internationally powerful company.

The choice would be simple for the Chinese government except for one problem: TD-SCDMA is at least ten years behind the other two mainstream global standards in commercial production and application, so its technological reliability and market performance are suspect. Datang as a corporation only took shape in 1998, and it is miniscule compared to telecommunication giants such as Ericsson—the main sponsor of W-CDMA—and Qualcomm—the main sponsor of CDMA2000. Both companies have undertaken decades of research into wireless communication and are among the most important technological providers in civilian and defense fields in the world (Glimstedt 2001). China’s mobile-phone service providers, though they are all state owned, are understandably wary about adopting the relatively untested homegrown standard.

Yet the Chinese government is determined to support TD-SCDMA, hoping to avoid the technological dependence on foreign vendors that occurred with the second generation of technology. To make TD-SCDMA viable, the Chinese government has delayed moving China’s telecommunication industry to a 3G standard for many years in order to give Datang more time to prepare the commercial application of TD-SCDMA. At first, most foreign vendors except Siemens paid little attention to such an upstart as Datang. Also, Chinese mobile-phone operators and some equipment vendors tended to lean toward the more mature foreign standards. However, the Chinese state’s strong support for TD-SCDMA has gradually shifted the balance of sentiment. In 2002, over twenty major Chinese ICT firms created a strategic alliance around TD-SCDMA; they have been jointly working on the related technology to make it commercially viable. Chinese telecommunication service providers, such as China Mobile, China Telecom, and China Netcom, were also brought on board despite their considerable reluctance. Due to the marketing power of these domestic enterprises, the standard has also gradually gained the support of a growing number of foreign vendors, who have become convinced that Chinese government support might make the standard viable (Suttmeier, Yao, and Tan 2006). Given that European and American companies previously forged a compromise to support a “family” of different but compatible 3G standards, MNCs’ acceptance of a Chinese standard is likely.

The choice of 3G standards in this case has little to do with technical merit. Rather, it hinges on the political significance and potential savings of having a homegrown 3G standard in China. As a state-owned company, Datang has an obligation to contribute to the state’s strategy. An interviewee at Datang recalled that when it first established the TD-SCDMA standard, Datang had no idea how big a financial “black hole” it was going to be. To pay for experts to participate in the endless international meetings on telecommunication standards was already a substantial financial burden for the new company. Without state support, it is inconceivable that TD-SCDMA would have become a reality.

In the case of EVD, financial resources, support, and coordination of the domestic enterprises were all lacking. Even the state was hesitant to provide support. But in the case of 3G, forceful state intervention provided the critical impetus for gaining capital support and building coalitions. The technical merits of the standard have been recognized internationally, which has helped its legitimacy. Also, a large market for 3G is a likely prospect in China. More importantly, there are domestic firms in vital locations in the value chain, such as telecommunication equipment suppliers, handset makers, multimedia chip makers, and mobile service providers. The state has helped establish the strategic alliance more than any single Chinese company could have done on its own, and 3G has eventually attracted foreign partners. Yet TD-SCDMA’s prospects still hinge on its competitiveness compared to other mature standards in the market. Given the huge costs of developing the 3G infrastructure, profitability is hardly assured. Many players continue to be wary about the commercial viability of a homegrown Chinese standard. If a 3G license is issued as expected in 2007 or 2008, unless it is an exclusive license to TD-SCDMA, the Chinese standard will have to battle more mature Western standards in China. TD-SCDMA’s success is far from certain.

What is even less certain is the consequence of a homegrown standard for China’s technological development and international integration. Chinese scholars are sharply divided on the wisdom of the state’s involvement in this issue. Prominent Tsinghua University economist Hu Angang ([image: e9781461644514_i0143.jpg]) argues that imported technology is just as valuable as homegrown technology (Hu, Jia, and Chen 2005). Hu also asserts that the long delay in issuing the 3G license is a result of a few special-interest groups hijacking China’s fundamental national interests, and that this delay has damaged 3G development in China. Hu’s view has sparked considerable controversy; other scholars have countered with the argument that delaying 3G is justified and prudent based on the experiences of advanced countries. If China had issued the 3G license earlier based on foreign technology, they maintain, that would have represented the hijacking of China’s national interests by special-interest groups.7 Whichever side one agrees with, the debate suggests that “national interests” is a nebulous term and that consensus will be hard to reach on the impact of state intervention.

The case of 3G is somewhat exceptional in that telecommunication is a heavily regulated industry and China has a state monopoly on telecommunication service. Thus it has been relatively easy to implement the state mandate to override any reluctance of enterprises. Yet China’s 3G standard has nevertheless had so much trouble becoming established that one can imagine how complex and difficult the establishment of other standards could be.

Another ZGC firm involved in standard setting is Lenovo. In contrast to Datang, Lenovo has chosen a lower profile and a collaborative approach without overt state participation. Lenovo has been involved in a number of consortiums for standards, but it played a leading role in establishing a strategic alliance—IGRS—to develop a communications agreement on office and consumer electronics in order to integrate them digitally. The alliance had more than 41 members by 2006, including China’s largest television, PC, consumer electronics, and telecommunication equipment manufacturers. It also works with international groups such as Digital Living Network Alliance (DLNA) (Suttmeier, Yao, and Tan 2006, 25). Compared to alliances over 3G, IGRS is noted for its openness to foreign and domestic companies.8 The organizational process is strikingly similar to coalition building in the West, though Lenovo’s influence over the market is much less dominant than that of comparable Western corporations. Whether or not IGRS ultimately proves successful, it has provided an alternative model based on company leadership rather than government regulation for developing Chinese national technical standards. Such strategic alliances on technical standards involving China’s largest corporations can also be seen in digital media and the Internet. They will likely become more common as more Chinese companies realize the importance of involvement and coalition building in technical standards.

Post-WAPI, the Chinese government has realized that the path to setting global technical standards can be rough, especially if it conflicts with the interests of large, established Western corporations. Nevertheless, the Chinese government has intensified its efforts to revamp China’s technical standard strategy and increased state funding for research on standards in the environmental, information technology, agriculture, and manufacturing sectors.

Through their engagement in technical standards, Chinese firms show their increasing concern about their innovative capacity. After two decades of opening doors to global investment, Chinese enterprises have gradually learned that the benefits of working with MNCs in the technology field have limits. Facing slimmer profit margins for lower-end operations, high patent or royalty payments and other costs, and an uncertain export market due to protectionist measures of foreign nations, more and more Chinese firms are turning to self-initiated R&D as a possible way out. International technical standards have become of great interest because they are intimately linked to future technological trajectories. Given the commercial motivations of Chinese companies and their pragmatic dispositions, the fear that China’s standard strategy can lead it into a narrowly defined technonationalist course is likely overblown. Suttmeier, Yao, and Tan, after reviewing six cases of Chinese standard programs, came to a similar conclusion (2006, 35).


CONCLUSION

Through the high-profile but failed battle over WAPI, China has learned the hard way that direct confrontations with global technology giants might not end in its favor. Yet the Chinese state and Chinese enterprises continue to experiment with joining or setting international standards in various areas, ranging from Internet search engines to satellite positioning systems to computer operating systems.

China’s technological landscape and the relationship between Chinese enterprises and the state are more complex than most people assume. To understand China’s motivations for influencing global technology standards, one must consider more than the government’s intentions. Despite the importance of nationalist ideology and legitimate national security concerns, what really lies behind China’s desire to set technical standards is the development of China’s own technology enterprises, which are poised to move from labor-intensive stages to innovation-centered stages. While the state’s intervention in the process of technological development should not be underestimated, it is also not deterministic. As shown by the earlier chapter, the state is only one part of the co-evolving quadrangular technological institutions in ZGC and for China at large, and its effectiveness depends to a great extent on how the Chinese market, research and educational institutes, and enterprises are willing and able to cooperate with it.

China faces a risky and uncertain future in each individual standard-setting effort. Far more than advancing the R&D of individual companies, establishing a technical standard requires large-scale collaboration and compromises among the most influential domestic and international players. Such collaboration has not traditionally been the strength of Chinese firms. The Chinese state is thus called upon to take a more visible position in the setting of standards than its counterparts in the United States or Europe. However, Chinese companies are experimenting with a variety of approaches and are rapidly gaining experience. Given China’s market size and the growth of its competitive companies in domestic and export markets, especially given the quickly changing technology, most analysts agree that it is inevitable that China will become a part of global technology standards making in the future. ZGC will certainly play a crucial part in these collective efforts.


NOTES

1
This did not, however, mark the end of the WAPI. After the Sino-U.S. agreement in 2004, there were several rounds of conflicts between the Chinese promoters of WAPI and wi-fi supporters at the international standards conferences, each time with disappointing results for the Chinese promoters, who in turn charged international organizations with unfairness (Suttmeier, Yao, and Tan 2006, 5–6).


2
Huaqi company website: www.aigo.com/us/en/news/view.asp?id=1773.


3
See report on Yesky.com, Xiang Zhang, WAPI shishi daojishi, bijibenchangshang jixun xunchi libu, WAPI [image: e9781461644514_i0144.jpg] [image: e9781461644514_i0145.jpg] (WAPI implementation enters countdown, notebook dealers rush for substitute for Centrino CPU), www.yesky.com/143/1783143.shtml, 2004.


4
According to Chinese IT news report, April 2004, available at it.sohu.com/2004/04/20/94/article219889458.shtml.


5
It has been alleged that some of China’s current standards, such as TD-SCDMA discussed later, have benefited from leaks by people involved in such foreign collaboration (Walsh 2003, 129).


6
More details of these cases can be seen from Zhou 2006; Suttmeier, Yao, and Tan 2006; Kambil, Lee, and Long 2004.


7
This debate can be viewed at the website tech.sina.com.cn/focus/3G_jibian/index.shtml.


8
See Chen 2005 for an interview with the CEO of IGRS.







Conclusion

Since 2004, the rise of China has become a topic of considerable interest in the West. Books with titles like The Chinese Century and China Shakes the World have received glowing publicity. Special news reports on China’s economic boom have appeared on virtually all major broadcast networks and in mainstream print media. For the West, China’s ascent seems sudden, mysterious, and astounding. Ted C. Fishman, a veteran American journalist, declares in the opening paragraph of his 2005 book, China Inc.: “No country has ever before made a better run at climbing every step of economic development all at once. No country plays the world economic game better than China. No other country shocks the global economic hierarchy like China” (1).

If the awesome size of China’s economy is no longer in doubt, there is considerable debate about China’s technological future. On the one hand, China appears determined to catch up with the West. The Organization for Economic Co-operation and Development reports that China overtook Japan in 2006 in spending on R&D and is now behind only the United States. China has also exceeded Germany in patent filings and ranks fifth in the world in them (Dyer 2007). These statistics reflect an almost world-class technological capacity. Yet in technological innovation, China’s domestic companies lag considerably behind their counterparts in most advanced countries. And it is not clear how much the statistics above on R&D spending and patent filings are products of such activity by MNCs rather than domestic companies. For this reason, many China observers believe that MNCs are the leading force fueling China’s technological ambition (Dyer 2007; Kynge 2006).

This book takes a different position. China’s technological leadership, it argues, is likely to emerge from the indigenous companies that are well positioned to learn from MNCs and have an intimate connection with the Chinese market. ZGC experience shows that indigenous technology companies can grow despite forceful globalization, the superior resources of MNCs, and a still restrictive domestic political system. These companies have come a long way since the beginning of the 1980s and are certain to continue their technological advancement. The growth of indigenous companies, however, is not a linear or isolated process, but marked by generational changes and growing interactions with MNCs in and outside of China.

The development of indigenous technological companies is a critical issue for China, as in most developing countries. For China to truly realize its technological ambition, it needs to more fully utilize the creativity of its population, not just the creativity of those few who are highly educated and work for MNCs. It also has to bring modern technology to every corner of the country to raise the standard of living of its people, not just those in the wealthiest cities. It must be able to engage in dialogue about innovation with the best in the world rather than just listen to them. While it is true that MNCs have certainly helped raise China’s technological capacity, in such a vast country, MNCs lack sufficient resources, skills, and commitment and will have a limited impact in China’s mass market if they work alone. It was Lenovo that brought the mainstream PC technology to the largest number of Chinese consumers. It was Chinese Internet companies that created the world’s second-largest Internet market. In mobile-phone and DVD technology, again Chinese companies were the ones who made the technology appealing to mass consumers at a price they could afford.

One can argue that China has many more pressing social and environmental needs than advanced technology. But if we agree with most Western theorists that technological change is the fundamental driving force in the advancement of societies, it is crucial to care about how this will play out in China. In the end, it is the development of the indigenous companies, not MNCs or the Chinese government, that will determine the extent to which China controls its technological destiny. This is no different than in other countries. Just as we could not imagine the United States as the leading technological society today without the leading U.S. companies, or Japan and Korea without Japanese and Korean companies, we should not imagine China’s technological transformation without its indigenous companies eventually taking leading roles.

LESSONS OF ZGC

What can we learn from ZGC’s experience about technological progress in China and also in other developing countries? For one thing, indigenous companies are indispensable agents for cultivating and developing technology markets. Developing countries, in their pursuit of high technology, have a track record of attracting MNCs while paying little attention to their domestic companies. The story of ZGC shows that while MNCs can introduce advanced technology, they typically have standardized practices globally that are insensitive to local markets or inappropriate for them, especially when purchasing power is low. Left to their own devices, MNCs also lack the incentive, flexibility, and local knowledge to react to market changes. In contrast, indigenous firms understand their home court and have greater commitment and flexibility to bring desirable and affordable technology to domestic consumers.

The health of domestic companies depends on the supply of local talent and managerial expertise, as well as the conditions of the domestic market. Easy access to imported technology may lead to prolonged dependence. Without indigenous expertise, local firms are likely to remain trapped in the role dictated for them by MNCs, as any deviations from the prescribed path demand additional expertise and information channels. In the developmental histories of Japan, South Korea, Taiwan, and elsewhere, local experts, whether indigenously trained or returned from abroad, have played pivotal roles in absorbing and improving domestic technology. Again, China has been no exception. As China moves on to higher-end technology, local expertise will become even more important. The overseas returnees, by integrating themselves with Chinese local research institutes and industry, play an indispensable role in creating valuable and inexhaustible technology resources that enable China to participate in global technological changes. The isolated R&D centers of MNCs, though they bring credentials and attention to the ZGC region, have a limited role to play in this regard.

More importantly, a thriving domestic market is crucial for indigenous companies to survive. The literature on development strategies has long considered export the primary vehicle for technology acquisition and learning. But the most successful Chinese companies have built their foundations on the Chinese market. It was only after they had mastered the Chinese market that these companies started to experiment with global strategies. In other words, technology acquisition took place through the synchronization of import substitution and export upgrade, not through export alone. The East Asian development model, based on Southeast Asian countries, must be revised so that import substitution in the domestic market is again part of the picture.

But while the indigenous companies can become a leading force for innovation, they cannot do so without working with MNCs. While this may seem obvious, a fair number of ZGC critics imagine that if only Chinese scientists will put their minds to innovation with ample state funding, innovation would take place. The truth is that given technological globalization and the lagging state of China, domestic companies cannot be expected to generate new technology unless they collaborate with MNCs. This does not deny that the entry of MNCs can have complex and detrimental effects on developing technology markets. It is true that MNCs may take away indigenous firms’ incentive to innovate, their market share, and their human capital. They may also force indigenous companies to follow an externally prescribed technology standard or trajectory. Nonetheless, MNCs are the only agent capable of demonstrating the ways in which technology, the market, and human resources are managed in the modern world. Because they come from established markets, they provide Chinese companies with knowledge of rules and skills that the Chinese market has yet to provide. They can be partners for collaboration and potential role models to learn or deviate from.

Even during the very first days of ZGC, the minying companies benefited from working with Hong Kong businesspeople in trading computers. China’s PC industry was also a result of international collaboration with hardware vendors from different parts of the world. Nowadays, ZGC is led by entrepreneurs with extensive overseas connections, foreign technical training, and access to overseas capital. International genes have already become internalized within ZGC companies, so cooperation with MNCs can only grow. To play up nationalist sentiment and fantasize that China can somehow develop technology without the active participation of MNCs is not only unrealistic and harmful, it denies the very recipe of ZGC’s development.

The learning process does not have to go only in one direction either. MNCs can learn from local firms’ marketing expertise and thereby increase their market shares. And as local companies cultivate and expand the Chinese market, MNCs have an enlarged consumer base for their products. MNCs’ strength in R&D, their global experience, and their global sourcing of components are advantages that domestic firms cannot match in the short run. Yet this is hardly the end of the story for the domestic companies. After all, it was the localization of MNCs that pushed the strongest local firms to invest more heavily in R&D and become more aggressive globally. Indeed, the competition between MNCs and indigenous companies is not a zero-sum game as many tend to believe. The increasing involvement of MNCs in China in the past 20 years has been accompanied by, and in fact dependent upon, the growing competence of Chinese indigenous companies.

Another thing that ZGC’s experience shows us is the appropriate roles of the Chinese state. Since 2003, the Chinese government has paid increasing attention to S&T sectors. China’s Eleventh Five-Year Plan and its Plan for Medium and Long-Term Science and Technology Development (2006–2020) call for building an innovative society with heavier investment in domestic R&D. The increased investment is necessary. But given that China’s central state has a powerful tradition and bureaucratic interest in favor of a centralized approach, it is worrisome that some officials advocate the revival of a state-directed R&D program. The head of the Ministry of Science and Technology in 2005 cited China’s success in producing nuclear bombs and a satellite in the 1960s, products of state-directed research programs, as examples of strategic technological breakthroughs that could be emulated in other technological areas.1

Unfortunately, this argument shows little understanding of the difference between military and civilian technology or of the reality of the global marketplace in which Chinese companies must operate. Although defense technology is utilized in the civilian sectors in the United States and China, a nuclear bomb does not have to stand the rigorous test of global competition. China’s success with bombs thus proves nothing about the effectiveness of state-directed research programs in commercialized technology. In fact, China’s state-directed S&T research prior to the mid-1980s had a very poor record in responding to market needs. Given the intensity of globalization today, a state-centered approach to R&D would be counterproductive, if not simply unfeasible.

So what should be the roles of the state? ZGC’s experience shows us that they are necessarily multifaceted. The state’s crucial roles are not just in providing specific policies or R&D capital but collaborating effectively with other technological agents and learning to reform regional institutions under new circumstances. In other words, the state must be willing and able to adapt and respond to changes and demands by other agents.

Thomas Hout, a senior adviser at the Boston Consulting Group’s Hong Kong office, wrote in a commentary in the Wall Street Journal (online, January 2, 2007) that China needs


dense, interacting networks of scientists, engineers, savvy investors and intellectual property attorneys. Entrepreneurs need more venture capital money to launch start-ups and more risk-tolerant IPO investors at the other end to cash out. The central government needs to enforce intellectual property protection consistently, expose state-owned companies to technological change, and allow scientists to share in the profits of start-ups based on state-funded research. Once all of this is in place, more innovation will follow.


All of those are true, except that none of it can be achieved by an official decree. Rather, these institutions, resources, and practices have to be developed gradually with the state as a collaborator rather than a director, and certainly not as a dictator. Institutional transformation has to be a learning process, as entrepreneurs, businesspeople, professionals, bureaucrats, scientists, and consumers learn to work with each other while the new rules of the game are being negotiated, established, and observed. In ZGC, the state acts through many different institutions, including the administrative and regulative bodies, public research institutes, state-owned financial agents, and some state-owned companies. There is little consistency among these actors, and each is embedded in a web of dynamic relationships with other actors in the region (for instance, other governmental bodies, MNCs, and nongovernmental companies). The trajectory of ZGC shows the power of gradual evolution as each actor responds to the changes of others and the environment as a whole.

To use an ecological analogy: ZGC first resembled an ecological preserve; it had grown organically on the rich soil provided by state-owned universities and research institutes in the region, with little official guidance and a good dose of tolerance. Since the late 1990s, however, the Chinese government has intended to turn it into a manicured garden. In this official vision, the central government is the all-important “architect” or “designer” of this garden. The local government is the hands-on “gardener,” responsible for implementing state policies and distributing resources on a day-to-day basis. The state-funded universities and research institutes replenish the soil. The state-owned enterprises, including the guo-you minying ([image: e9781461644514_i0146.jpg], state-owned, people-run) companies, constitute some of the biggest “trees” in the garden. Yet ZGC resembles anything but an orderly garden. ZGC firms have growing overseas connections in capital, personnel, information, and technology, so they are nourished by elements beyond the control of the “designer” or the “gardener.” And most firms are commercial minying companies; thus, they maintain a certain distance from the direct supervision and interference of the state.

Simply put, the accomplishments of ZGC cannot be attributed primarily to the Chinese government. Domestic companies and MNCs alike have spent considerable energy pushing the state to change its resource allocation, ease its restrictions, and alter its regulations. Over the years, the Chinese state has largely been responsive and tolerant of the various experiments in the region, setbacks notwithstanding. But the state has not gone far enough. In the long run, genuine innovation can only come from freedom of thought, experimentation, collective effort, and frequent exchanges with the advanced technological parties and marketplaces. All this will require the Chinese government to continue to collaborate with—rather than supervise or direct—other parties. Only then can a fairer and more open institutional structure for fostering innovation be built.

In a broader sense, ZGC’s experience shows that development solutions can be regional and procedural as opposed to national or universal. If a region does not possess the ideal characteristics of an innovative region at a given moment, it is possible to formulate unorthodox policies and alternative solutions that will allow its valuable resources to be used effectively, at least for the time being. In fact, for a transitional society, it is impractical to expect a wholesale transplantation of a foreign system in a short period. Institutional changes are evolutionary and path dependent. Assuming that we could magically bring all of Silicon Valley’s entrepreneurs and venture capital investors to ZGC, they would still be unable to replicate Silicon Valley’s success without an American market and the institutional support that developed in the Valley. But what ZGC can do is to forge a collaborative regional network that is capable of responding to the Chinese market and Chinese and overseas technological resources.

Paying attention to the regional scale of analysis also means that one must treasure unique local resources and institutional features. ZGC, for example, has a long-established tradition of high-tech entrepreneurship and close interactions between universities and commercial enterprises. These are the most valuable features of the region, even more than its accumulated human capital. Many local governments in developing countries, in their desire to imitate success stories from abroad, tend to ignore their own heritage. A certain amount of imitation is fine, as long as it does not come at the expense of neglecting a region’s own roots. For example, it is fine for ZGC to try to attract more MNC R&D centers, but at the same time, it must not be ignore or undermine its support for innovative homegrown firms. Its primary objective should be to foster an interdependent innovative environment composed of many different types of firms with an R&D orientation.


AUTONOMOUS INNOVATION AND FOREIGN TECHNOLOGY

As China’s economy has continued to expand, nationalistic sentiment has grown. Some in China argue that China’s heavy dependency on foreign technology in its production for both export and domestic consumption is detrimental to the long-term health of China’s economy and security. They contend that the global division of labor has relegated Chinese companies to low-profit manufacturing activities. To change this situation, they assert, Chinese companies have to wean themselves from dependency on foreign companies and take on more innovative areas, and the Chinese government has to provide more incentives and support for the domestic industry against foreign market encroachment or company acquisitions (People’s Daily 2005). While the sentiment is understandable, it is futile to try to create competitive commercial technology behind a closed door, as China tried to do prior to the 1980s. Even nuclear bombs and satellites in the 1960s were the results of collaboration with the more advanced Soviet Union.

In ZGC, the minying companies have also faced doubts about the value of their technology, even when they were enjoying booming business. As early as the mid-1990s, the former chief engineer of Lenovo, Ni Guangnan ([image: e9781461644514_i0147.jpg]), faulted Lenovo for not moving into the semiconductor business and thereby forfeiting the dream of creating a truly cutting-edge technology company in China (Ling 2005). As ZGC became more visible internationally, the skepticism actually gained momentum. Commentators have complained that ZGC has not generated autonomous innovation, even though it is China’s crown jewel of the sciences (Cao 2004; Fang and Jiang 2004). The unrealistic and nationalistic expectations that motivated criticism of ZGC can easily be discounted. But some of the underlying questions are legitimate, and not just for China but for developing countries in general. One can reasonably ask: Is the “open door” policy for foreign companies sustainable as a strategy for technological learning? Will the increased dependence on foreign technology eventually lead to more dependency, or even lock it in, preventing autonomous innovation?

There is a Chinese fable called “Bamiaoduzhang” ([image: e9781461644514_i0148.jpg], Helping seedlings to grow by pulling) that describes a person who could not wait for his rice seedlings to grow. He tried to pull them upward. The seedlings looked taller, but only for a while, before they were dead. Some of the impatience expressed with China’s technological change is similar. ZGC’s experience shows that climbing the global technological ladder is a long and strenuous pursuit in which triumphs are mixed with frustrations and setbacks. For Chinese companies that emerged from a centrally planned economy, market competency is a prerequisite for technological growth. Had Lenovo moved into the semiconductor business in the early 1990s, it would have clashed head-on with an expanding Intel and growing Taiwanese companies, with an undeveloped Chinese market and little technological and capital accumulation. Its chance of survival would have been nonexistent. Given the huge gap between China and developed countries in technological capacity and resources, innovation can only be approached step by step and not just by a few strong companies but by succeeding generations of them, as they each get closer to developing the innovative core. There is little room for a “Great Leap Forward” in this ongoing process. In fact, any such leaps will likely result in fraud and the wasting of investment rather than meaningful advances—exactly the scenario predicted by the fable mentioned above.2

Deng Xiaoping, China’s paramount architect of economic reform, had a famous metaphor for China’s transition from a centrally planned to a market economy: “Cross the river by feeling the stone.” China’s transition without firm guiding examples—its feeling its way along—has arguably led to some of China’s unorthodox economic success so far. However, this metaphor assumes that there will be a solid landing on the other side of the river and that all China has to do is navigate a treacherous current to get there. The story of ZGC, however, is not a tale so much of crossing a river as one of sailing unknowingly into an open ocean without a safe landing in sight.

Minying companies in ZGC were launched in the mid-1980s from a centrally planned system with the desire to change China’s lagging and isolated economy through the promotion of technological progress. However, 25 years later, they continue to confront mounting challenges in the international marketplace. Globalization has brought ever-intensifying pressure by localized MNCs, a more demanding domestic market, rapid technological turnover, and acute local competition in China. Over the years, ZGC has managed to stay afloat through the evolution of working relationships between its companies, MNCs, the Chinese government, and Chinese research institutes. The main challenge it now faces is to open an innovative path that can transcend China’s still authoritarian regime and compete fairly and successfully with large Western MNCs, both within and beyond the Chinese market. A safe landing is still far from guaranteed. But what we can be sure of is that Chinese enterprises have embraced this unprecedented horizon and are learning fervently from others and among themselves.

Beyond the capital and technical gap between domestic companies and MNCs, the key constraint for domestic companies in product innovation is the Chinese market. Porter (1990) argues that the size and quality of the domestic market is critical for national competitiveness. In particular, a technologically sophisticated market can help enterprises innovate as it forces the companies to constantly upgrade their products. The Chinese market has advantages in its size, but not in its sophistication. The low-price requirement and lack of experiences with particular products of Chinese consumers mean that they have yet to attach the same importance to the quality, design, and newness of products that consumers in advanced countries do. This provides little incentive and reward for autonomous technology innovation by indigenous companies. Therefore, it is not surprising, and indeed it should be expected, that most Chinese companies concentrate on following the MNCs’ lead in making products cheaper and better suited to Chinese customers rather than blazing their own paths. Only when the Chinese market matures—the mobile phone being a potential example—will Chinese companies have a better chance to respond with innovative products. In the end, the lack of innovation on the part of Chinese companies has little to do with their laziness or insidious motives of MNCs, as some might like to believe. It is determined by the state of the Chinese market. If the Chinese market changes in the future, the incentives to innovate will surely change as well.

If we assume that China’s economic growth will continue, with a rising middle class, higher incomes, more sophisticated consumer tastes, and more open institutions for innovation—a likely scenario given the past 30 years—China’s market should give Chinese companies a sustainable and essentially boundless base for future technology innovation in the near future. Of course, this will require a considerable increase in both the technology and management skills of the Chinese firms. But the story of ZGC has shown that these firms are up to the task. There is no need for pessimism, or worse, for protective instincts to shut out MNCs based on the short-term conditions; innovation will come once Chinese market conditions are ready for it. To answer the question raised at the beginning of this section: the introduction of and dependence on foreign technology are not the main cause of weak innovativeness within Chinese enterprises, therefore the continued foreign technological injection into China will not preclude future autonomous innovation. What the state and enterprises can do now is to foster the healthy development of the market rather than forcing overly ambitious goals.


IMPLICATIONS OF CHINA’S TECHNOLOGICAL DEVELOPMENT FOR THE UNITED STATES

The rapid expansion of China’s economy, while exciting to some executives in the business community, has also generated mounting uneasiness in the West. China has been criticized for draining American jobs, exacerbating the trade deficit, purchasing American companies, and competing for global influence. Public pressure to increase trade and industrial protection from Chinese exports is growing not just in the United States but in Europe and developing countries as well. Technology is a particularly sensitive subject. The United States has always prided itself on being the most innovative country on earth; it fears that China will narrow its lead or even surpass it. Some are openly anxious about the security implications of China’s economic and technological progress; examples include the recent book The Coming China Wars, which sees Chinese threats practically everywhere (Navarro 2006). The prevailing sentiment reflected in most China-related books published after 2005 in the West seems to be that a new superpower is emerging and that it is destined to challenge the supremacy that the United States has enjoyed for more than half a century (Fishman 2005; Kynge 2006; Shenkar 2005).

It is time for a reality check. It is my hope that this book helps demystify China’s high-tech industry and conveys a realistic picture of China’s technological development—its strengths, weaknesses, and potential—so that observers of China can grasp the full impact of China’s technological development on the global economy. I would like to raise two points. First, in the area of technology, the Chinese challenge has so far been overstated. One should not underestimate the difficulties Chinese companies must still overcome in order to become world-class technological forces. Besides lagging behind advanced countries, China has an institutional structure that continues to handicap the innovative elements of society (though it is undergoing reform). Given the attention that China is receiving from MNCs, Chinese firms are facing an uphill battle against the world’s most established and experienced—and often the most aggressive and leanest—corporations. In the near future, China is unlikely to match the prowess of the United States in a broad spectrum of technological areas. Countries such as Japan and South Korea, which have much longer developmental histories, more capital, and more mature innovative and economic environments in some ways than China, still have a long way to go to match the technological might of the United States. Indeed, there is no reason to expect that China will be able to overcome its much more substantial technology gap with the United States in a short period.

Second, given China’s past trajectory and the learning ability of Chinese companies, it is a near certainty that Chinese firms will play a significant role in influencing and even defining global technology in the next 20 or even 10 years. The United States should not assume that its lead over China will continue indefinitely. However, China’s long-term prospects should lead not to fear but to preparedness in the United States.

There is another Chinese fable called “Ye Gong Hao Long” ([image: e9781461644514_i0149.jpg]). It describes Mr. Ye, who loved dragons. He painted dragons every day, and his house was full of dragon decorations. A real dragon heard about Mr. Ye and was moved by his passion, so it decided to come down from heaven to pay him a personal visit. As soon as Mr. Ye saw this real gigantic dragon, he screamed in terror and fled. Despite a love of technological progress, many Americans have reacted similarly to China’s ascent.

With the rise of China as well as of India, we are entering an era when modern technology is no longer the exclusive domain of the West. The integration of global talent, consumer demands, and marketplaces is pushing innovation in directions that may have been unforeseeable from the vantage points of the advanced economies. Since technological change has never been a zero-sum game, advances in China and India do not have to come at the expense of the United States. Most Chinese companies find that they have to engage in more, not less, collaboration with foreign MNCs as their abilities grow. The same is true for American companies, as they are increasingly interested in working with capable local partners in China. It is likely that the competition and collaboration between foreign and Chinese companies will generate more benefits for the Western economies, even if the relative lead of the United States will decline.

While it is understandable that anxiety over China’s rise will bring more protectionist or hostile measures in the United States against the export of advanced technology, it is hard to imagine that those measures will be effective in the long run. A vast majority of China’s technological progress discussed in this book is motivated primarily by domestic civilian demands. These demands will only increase and force Chinese firms and MNCs serving the Chinese market to respond through more innovation. Technological progress does not have to follow a single path; it is entirely possible that if one path is blocked artificially by protection measures, another path will open. Chinese firms have a history of responding to the market with creative solutions. There is no reason to expect that they will stop if they fail to gain access to certain advanced technology generated in the United States. A case in point: even though the United States and Taiwan have restricted the sale of advanced semiconductor technology to China, China today has the world’s fastest-growing semiconductor industry.

A broader concern may have to do with intellectual property rights protection. China is often seen as a villain in this regard. But China’s current practices are not so different from those of the United States in its developmental period during the eighteenth and nineteenth centuries (Ben-Atar 2004). Mainly due to the efforts of the largest Western corporations and governments, a global regime of enforcing intellectual property rights has been invented, represented by the TRIPS (Trade-Related Aspects of Intellectual Property Rights) agreement under WTO. But it will be quite some time before Chinese companies integrate intellectual property rights into their core practices, as was the case for American companies historically. This won’t be the end of the world, though. Human creativity and market demands, which were the true fountains of American innovativeness, are always more powerful than protection and restriction in generating intellectual property. If the United States continues to improve its technological capacity through education and innovative institutional arrangements, there is no reason that the United States cannot maintain its technological leading edge for the foreseeable future, especially given its vast, affluent market and enduring ability to attract the cream of global talents. In other words, if the innovative ability of the United States were to decline, the culprit would not be China—or, for that matter, any other country. Rather, the United States would only have itself to blame.

Much of the West’s apprehension toward China stems from the fact that China is still a communist nation; its intentions are thus naturally suspect. Yet if we put down our ideological lenses—the ones that we inherited from the Cold War—we can see that during the last 20 years China has moved far into the global mainstream. Its path is not straightforward, but the direction is clear. Also, its policy makers and public have shown a remarkable willingness to accept and adapt to the global norms. Nationalism may well experience a powerful resurgence in China, now or in the future, but we should not confuse nationalism directed at the excesses of globalization with nationalism aimed at changing the fundamental direction of the global integration of China. Given the reactions of Chinese companies to the nationalist campaign over technical standards, it is clear that nationalist sentiments are restrained by pragmatism in China. The tension between nationalism and globalization will always exist in China, just like in any other country. The only way to prevent it from assuming fanatical proportions is through continued global integration and enhanced mutual understanding, as well as goodwill between China and other nations. Fear and hostility expressed on one end will surely generate fear and hostility on the other.

From time to time, one hears the argument that China does not entirely follow the existing global rules. Frankly, China should not be expected to do so. Not only is China still learning, but the rules that the West has made without China’s participation may not even be fair to China and other developing countries. As China grows stronger, it will certainly challenge Western domination, but as long as its challenge involves increased communication and interactions within the global community, it should not be feared. Old rules are made to be broken, and new global norms will arise.

In the end, it is important to realize that the exclusion of Asia’s giants from modern technological development since the fifteenth century is coming to an end. The rise of China and India provides an historical opportunity to integrate the human resources, wealth, and deep cultural heritages of over a third of humanity with the global regime of modern technology. This can only benefit humanity in the long run. The United States has been the leading force in global enlightenment, progress, and technology since the last century. One hopes that it does not turn out to be like Mr. Ye, whose professed love of dragons could not stand the test of the real thing.


NOTES

1
Press release of the speech of Xu Guanhua, the head of the Ministry of Science and Technology, at the symposium on China’s National Medium- and Long-Term Science and Technology Strategic Plan, held in Beijing in 2005 (www.chinatalents.gov.cn/zxdt/index3366.htm).


2
In 2006 there was a Hanxin scandal. A group of scientists in Shanghai Jiaotong University claimed that they had made an IC chip equivalent in speed to Motorola’s latest chip. However, it turned out that the only innovation they had made was to replace the chip’s Motorola label!
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